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Dear Ms. Zimmerman, Ms. Lopez, and Ms. Barker:

Enclosed is the Four-Year Comprehensive Cleanup Status and Effectiveness Report (2016 to 2019), Pacific
Gas and Electric Company, Hinkley Compressor Station, Hinkley, California (report). The report is being
submitted to comply with California Regional Water Quality Control Board, Lahontan Region (Water Board)
Cleanup and Abatement Order No. R6V-2015-0068 issued on November 4, 2015 (2015 CAO; Water Board
2015). The report evaluates the effectiveness of remedy components that have been implemented towards
reaching remedial targets and recommends improvements for remedy performance. Additionally, the
report includes an operational plan for 2020.

Over the last 4 years, we have aggressively worked to improve and adjust the remedy. During this time,
more than double the amount of planned remedial infrastructure was proactively constructed and
operated to keep the remedy progressing toward the CAO remedial goals. The additional remedial
infrastructure includes 73 remedial wells that have been installed since 2015 compared to the 35 that were
planned in the Remedial Timeframe Assessment (Arcadis 2014).

Significant progress at the site can be grouped into four broad areas:

e Validating the remedy approach: Years of data and an updated evaluation of best available
technologies (BAT) confirmed that the current technologies of in-situ treatment, groundwater
extraction with treatment at Agricultural Treatment Units (ATUs), and freshwater injection are
appropriate. Importantly, this approach provides for beneficial use of extracted water and is also
resulting in a reduction of legacy nitrate impacts to groundwater.

e Understanding plume conditions: Our understanding of the plume and the local geology has
significantly changed in three ways. First, proactive investigations identified additional core areas
with high concentrations of hexavalent chromium. This characterization was a key step toward
designing and implementing remedy enhancements to treat these high-concentration areas in
order to meet the 10- and 50-microgram per liter (ug/L) goals. Second, a study of the Lockhart
Fault System by Dave Miller at the United States Geological Survey (as part of the background
study), has shown that there are numerous fault splays present throughout the southern plume
area (Miller et al. 2018). The hydrogeologic influences of these newly identified fault splays within
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the plume core areas, which contain the highest chromium concentrations on site, are just
beginning to be understood. Finally, we have been able to document and better understand the
impacts of the drought, which has resulted in declining water levels in the greater Centro Area of
the Mojave River basin.

e Chromium mass removal: Performance data collected over the last 4 years demonstrate
considerable progress toward reducing chromium concentrations and removing chromium mass,
which is foundational to any effective remediation. Mass removal estimates show that
approximately three times more mass (74%) has been removed from groundwater by
remediation since 1992 compared to what remains (26%) in groundwater.

e Shrinking the plume: The 10 and 50 pg/L plume areas are shrinking from the outside rapidly in the
north, with a retreat of the 50 pg/L contour by approximately 2,800 feet from the north and a
retreat of the 10 pug/L contour by approximately 1,550 feet from the north and approximately
2,500 feet from the west. In the south, the treatment is carving holes in the plume from the
inside, resulting in a steady decline in plume area.

Together, the actual performance and modeling prediction updates demonstrate considerable progress
toward reaching 2015 CAO deadlines and show that the remedy is on the right track. However, there is
uncertainty associated with areas of elevated chromium concentrations that were not known in 2015,
areas that may be influenced by the complexity of the newly identified fault splays, areas of slow
performance that may take time beyond the 2025 deadline to reduce concentrations down to 50 pg/L and
areas where remediation is on hold for permitting revisions. Accordingly, a workplan will be submitted by
April 29, 2020 proposing recommendations and an implementation schedule to build upon the
infrastructure that has already been added to the RTA design to improve remedy effectiveness. Several of
these enhancements are identified throughout the report. We are happy to report that, after several years
of effort, we have obtained the necessary biological permits from the relevant state and federal agencies to
complete the last of these enhancements. We look forward to completing the permitting process with the
Water Board in order to get these enhancements installed.

These changes, in conjunction with the extra remedy infrastructure installed to date, are expected to
contribute to continuing the ongoing steady progress toward achieving the CAO goals of 50 ug/L across
90% of the chromium plume by 2025 and 10 pg/L across 80% of the chromium plume by 2032. However, it
is possible that the 50 pg/L goal will be reached after 2025, even with these enhancements.

Please call me at (415) 314-8530 if you have any questions regarding the enclosed report.

Sincerely,

lain Baker

Copies:
Patrice Copeland

Enclosure: Four-Year Comprehensive Cleanup Status and Effectiveness Report (2016 to 2019),
Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California



Ms. Zimmerman
Ms. Lopez
Ms. Barker
March 30, 2020

References:
Arcadis. 2014. Remedial Timeframe Assessment. PG&E Compressor Station, Hinkley, California. June 30.

Water Board. 2015. Cleanup and Abatement Order No. R6V-2015-0068 WDID No. 6B369107001 Requiring
Pacific Gas and Electric Company to Clean Up and Abate Waste Discharges of Total and Hexavalent
Chromium to the Groundwaters of the Mojave Hydrologic Unit. November 4.

Miller D.M., Haddon, E.K., Langenheim, V.E., Cyr, A.J., Wan, E. Walkup, L.C., and S.W. Staratt. 2018. Middle
Pleistocene infill of Hinkley Valley by Mojave River sediment and associated lake sediment: Depositional
architecture and deformation by strike-slip faults. Against the Current: The Mojave River from Sink to
Source. 2018 Desert Symposium Field Guide and Proceedings. April. Available at:
http://www.desertsymposium.org/2018%20D5%20Against%20the%20Current.pdf


http://www.desertsymposium.org/2018%20DS%20Against%20the%20Current.pdf

Pacific Gas and Electric Company

FOUR-YEAR COMPREHENSIVE
CLEANUP STATUS AND

EFFECTIVENESS REPORT (2016 TO
2019)

Hinkley Compressor Station
Hinkley California

Cleanup and Abatement Order
No. R6V-2015-0068

March 30, 2020




FOUR-YEAR COMPREHENSIVE CLEANUP STATUS AND EFFECTIVENESS REPORT (2016 TO 2019)

FOUR-YEAR
COMPREHENSIVE
CLEANUP STATUS
AND EFFECTIVENESS
REPORT (2016 TO
2019)

Hinkley Compressor Station Hinkley
California Cleanup And Abatement
Order No. R6V-2015-0068

Prepared for:

Isaac Wood, PG, CHG
Arcadis, U.S., Inc.

California Regional Water Quality Control
Board — Lahontan Region

On behalf of:

Pacific Gas and Electric Company

Prepared by:

Arcadis U.S., Inc.

100 Montgomery Street
Suite 300

San Francisco
California 94104

Tel 415 374 2744

Fax 415 374 2745

Our Ref.:
Margaret Gentile, PhD, PE No. 77488
Arcadis, U.S., Inc. RCO000699
Date:

March 30, 2020

arcadis.com
Hinkley_Four-Year-Comprehensive-Cleanup-Status-and-Effectiveness-Report-2016-2019-Text_20200330_Final



FOUR-YEAR COMPREHENSIVE CLEANUP STATUS AND EFFECTIVENESS REPORT (2016 TO 2019)

Executive Summary

This Four-Year Comprehensive Cleanup Status and Effectiveness Report (2016 to 2019; report) provides
a comprehensive evaluation of chromium cleanup actions at the Pacific Gas and Electric Company
(PG&E) Hinkley Compressor Station (the site) to reach target concentrations listed in the Cleanup and
Abatement Order No. R6V-2015-0068, issued on November 4, 2015 (2015 CAO; California Regional
Water Quality Control Board, Lahontan Region [Water Board] 2015).

The 2015 CAO established cleanup requirements for the site, including the following cleanup timeframes
for the southern plume in Requirement VI:

e Reach and maintain 50 parts per billion (ppb, equivalent to micrograms per liter [ug/L]) hexavalent
chromium (Cr[VI]) and total chromium (Cr[T]) in 90% of the 50 ppb Cr(VI) plume as of the date of the
2015 CAO by December 31, 2025, as determined by a specified set of monitoring wells.

e Reach and maintain 10 ppb Cr(VI) and Cr(T) in 80% of the 10 ppb Cr(VI) plume as of the date of the
2015 CAO by December 31, 2032, as determined by a specified set of monitoring wells.

In 2014, Arcadis U.S., Inc. (Arcadis) conducted a Remedial Timeframe Assessment (RTA; Arcadis 2014)
that estimated remedial timeframes based on a preliminary design of remedial infrastructure and a
preliminary plan of construction sequencing and operations. The estimated timeframes from the RTA
informed the cleanup timelines adopted in the 2015 CAO, although the deadlines established in the 2015
CAO are sooner than the range of estimates identified in the RTA.

Over the last four years, an adaptive management approach has been implemented, and more than
double the amount of planned remedial infrastructure was proactively constructed and operated to keep
the remedy progressing toward the 2015 CAO remedial goals. The additional remedial infrastructure
includes 73 remedial wells that have been installed since 2015 in comparison to the 35 that were planned
in the RTA. Exhibit ES-1 below summarizes key construction activities, effectiveness evaluations, and
recommendations for improvements from observations made over the past four years (2016 through
2019). Significant remedial progress has been made at the site in several key areas: validating remedy
selection and design methodology, understanding plume conditions, removing mass from groundwater,
and reducing the aerial extent of the plume. Advancements in each of these areas are necessary and
work in concert to progress the project toward reaching the target concentrations in CAO Requirement VI
(Water Board 2015).

Performance data are continuously reviewed as part of a feedback loop to inform daily system operations.
The performance evaluations have validated remedy applicability, improved the remedy design through
refinement of well spacing, and advanced optimization of the extraction system for plume control and
contraction. An updated evaluation of Best Available Technologies required for this four-year assessment
confirmed that the combination of current technologies of in situ treatment, groundwater extraction with
treatment at Agricultural Treatment Units (ATUs), and freshwater injection continues to comprise an
expeditious approach to achieving the 2015 CAO goals, while providing for beneficial use of extracted
water that is resulting in a reduction of legacy nitrate impacts to groundwater.

Proactive investigations advanced the understanding of plume conditions through the identification of high
Cr(VI) concentration areas. This characterization was a key first step toward designing and implementing
remedy enhancements to progress treatment of these high concentration areas to meet the 10 and 50
Mg/L goals. In addition, an improved understanding of the Lockhart Fault system was revealed in a study
by Dave Miller at the United States Geological Survey (USGS) as part of the chromium background study.
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The USGS study indicates that there are numerous splays of the Lockhart Fault present throughout the
southern plume area (Miller et al., 2018). The hydrogeologic influences of these newly identified fault
splays within the plume core areas, containing the highest chromium concentrations on site, are just
beginning to be understood.

Performance data collected over the last four years demonstrate significant progress toward reducing
concentrations, removing mass, and reducing aerial extent of the plume. Mass removal estimates show
that approximately three times more mass (74%) has been removed from groundwater by remediation
since 1992 in comparison to what remains (26%) in groundwater®. The 10 and the 50 pg/L plume areas
are shrinking from the outside rapidly in the north, with a retreat of the 50 pg/L contour by approximately
2,800 feet from the north and a retreat of the 10 ug/L contour by approximately 1,550 feet from the north
and approximately 2,500 feet from the west. In the south, the treatment is carving holes in the plume from
the inside, resulting in a steady decline in plume area.

Together, the actual performance and modeling prediction updates demonstrate considerable progress
toward reaching 2015 CAO deadlines and show that the remedy is on the right track, but there is
uncertainty associated with areas of elevated concentrations that were not known in 2015, areas that may
be influenced by the complexity of the newly identified fault splays, areas of slow performance that may
take time beyond the 2025 deadline to treat to 50 pg/L, and areas where remediation is on hold for
permitting revisions. Accordingly, a workplan will be submitted by April 29, 2020 proposing
recommendations and an implementation schedule to build on the infrastructure that has already been
added to the RTA design to improve effectiveness. Several of these enhancements are identified
throughout this report. These changes, in conjunction with the extra remedy infrastructure installed to
date, are expected to significantly advance and maintain the current steady progress toward achieving the
CAO goals of 50 pg/L across 90% of the plume by 2025 and 10 pg/L across 80% of the plume by 2032.
However, it is possible that the 50 mg/L goal will be reached after 2025, even with the planned
enhancements.

Due to the lack of Mojave River flows and limited Lenwood Recharge Basin imports in recent years,
groundwater levels in the Hinkley Valley and greater area have generally shown a steady decline since
2011 when the last significant Mojave River flows occurred. Drought conditions and declining water levels
persisted through the winter of 2019/2020, despite a single short-duration, low-volume river flow event on
February 16, 2019 and the application of water to the Lenwood Recharge Basin in 2019.

Throughout the reporting period, hydraulic control has been maintained through adaptive management
despite the persistence of drought conditions. In the northern portion of the southern plume, the northern
extraction and ATUs maintained hydraulic control with optimization occurring many years ahead of plan.

In the southern portion of the southern plume, the southern extraction and ATUs maintained hydraulic
control, and capture was enhanced by bringing eight extraction wells online in the last two years along the
eastern plume boundary. These extraction wells were installed to adapt operations in response to
declining groundwater levels due to drought conditions and have resulted in reduced Cr(VI) concentrations
observed in 2018 and 2019 at several plume boundary wells.

1 Mass calculations are estimates and require assumptions to complete. Details on the assumptions,
including Cr(VI) data used and assumptions related to saturated thickness under drought conditions, and
procedures used to estimate mass removal estimates are provided in Appendix B.
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The changes to sampling frequencies under 2015 CAO requirements |.C and I.D in 2020 included
decreased sampling frequency in 25 wells and increased sampling frequency in 14 wells. During 2019,
remedial systems were generally operated according to the 84 monthly goals set forth in the 2019
operational plan (Arcadis 2019), with two very minor exceptions: in March and April 2019 when the
southern ATUs were operated at less than planned rates to prevent overwatering and ponding. These
minor exceptions did not impact system performance.
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Exhibit ES-1 2016 to 2020 Remedy Summary

Were Plans for

Remedial 2016 — 2019 Addltlongl . Component of Forthcoming
System/ . Construction System Effectiveness .
Area Construction Activities? Action Plan
Implemented??
Hydraulic Yes Yes Effective No
Containment 2 additional » Optimization ahead of plan
North extraction wells « Successful containment
 Significant plume contraction
* Western operations optimized
Hydraulic Yes Yes Effective No
Containment e 2 extraction wells ¢ Hydraulic control of plume was
South south of Community maintained under changing
Boulevard in the drought conditions with the
Southeastern addition of 8 new extraction
Source Area wells.
* 6 extraction wells e Concentration reductions
East of Community observed at several plume
East ATU boundary wells in response to
new extraction wells
Lower Not applicable | Not applicable Effective No
Aquifer « Significant reductions in
concentrations
e Mass remains in relatively small
area (two wells) with complex
geology, pilot test planned
Central Area | Not applicable | Not Applicable Effective, with Yes

IRZ

recommendations

o Eastern and central portions
progressing, with exception of
far east extent

e Existing infrastructure does not
effectively target the far western
extent of the IRZ

e Expand the remedial
system to the west following
approval of Notice of
Applicability (NOA)
modifications

e Evaluate remedy
enhancements to the far
east

SCRIA IRZ Yes Yes Effective, with Yes
recommendations « Expand to the remedial
e 21 additional e Improvement in areas of new system to the west following
injection wells operations approval of NOA
¢ 3 additional ¢ Modeling results indicate modifications
extraction wells additional infrastructure needed
to target Cr(VI) in western
extent
Source Area | Yes Yes Effective, with Yes

IRZ

* 4 additional injection
wells

recommendations

* Cr(VI) concentrations have
declined across the Source
Area in IRZ treatment areas

* Modeling indicates additional
infrastructure needed to
address remaining mass in the
northern Source Area

e Characterize plume extent
and develop strategy to
address elevated Cr(VI)
concentrations in the
northern Source Area

Notes:
12016-2019 construction plan as presented in Arcadis 2016, 2017, 2018, and 2019.
2 Construction activities in addition to those in Arcadis 2014 Remedial Timeframe Assessment (Arcadis 2014).
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1 INTRODUCTION

Pacific Gas and Electric Company (PG&E) is submitting this Four-Year Comprehensive Cleanup Status
and Effectiveness Report (2016 to 2019; report) to comply with California Regional Water Quality Control
Board, Lahontan Region (Water Board) Cleanup and Abatement Order No. R6V-2015-0068, issued
November 4, 2015 (2015 CAO; Water Board 2015), for the Hinkley Compression Station located in
Hinkley, California (the site). This report evaluates the effectiveness of remedy components that have
been implemented towards reaching remedial targets and recommends improvements for remedy
performance, as specified in the 2015 CAO for the four-year period including 2016 through 2019.
Additionally, this report includes an operational plan for 2020.

The 2015 CAO established the following cleanup requirements for the site, including cleanup timeframes
for the southern plume in Requirement VI:

¢ Reach and maintain 50 parts per billion (ppb, equivalent to micrograms per liter [ug/L]) hexavalent
chromium (Cr[VI]) and total chromium (Cr[T]) in 90% of the 50 ppb Cr(VI) plume as of the date of the
2015 CAO by December 31, 2025, as determined by a specified set of monitoring wells.

e Reach and maintain 10 ppb Cr(VI) and Cr(T) in 80% of the 10 ppb Cr(VI) plume as of the date of the
2015 CAO by December 31, 2032, as determined by a specified set of monitoring wells.

Cleanup timeframes under various remedial scenarios were first estimated in the 2010 Feasibility Study
(FS; Haley and Aldrich 2010) and addenda (Haley and Aldrich 2011a, 2011b, 2011c). The FS and
addenda identified strategies for implementing site cleanup and for achieving background concentrations
of chromium, including timeframe estimates for achieving various cleanup milestones. In the Remedial
Timeframe Assessment (RTA), dated June 30, 2014 (Arcadis U.S., Inc. [Arcadis] 2014), PG&E updated
the groundwater flow and solute transport computer model used in the FS based on current concentration
data and experience at the site with remedial implementation to date. The RTA modeling was based on a
preliminary design of remedial infrastructure and a preliminary plan of construction sequencing and
operations. The solute transport modeled cleanup timeframe ranges, included in the 2014 RTA, reflect
remediation timeframe ranges for different hydrostratigraphic layers of the Upper Aquifer and different
assumptions of in situ remediation degradation rates.

The estimated timeframes from the RTA informed the cleanup timelines incorporated into the 2015 CAO
listed above, although the exact deadlines in the 2015 CAO are sooner than the range of estimates
provided in the RTA. This report fulfills the requirements for annual effectiveness evaluation reports as
well as the requirements for a four-year comprehensive evaluation as required in the Monitoring and
Reporting Program (MRP) of the CAO as follows:

e Section 2 describes remedial implementation versus plan for the last four years.

e Section 3 provides a comprehensive evaluation of remedial actions toward reaching CAO targets
including an evaluation of Best Available Technologies (BATs) and an updated groundwater modeling
predictions informed by the last four years of data as required for four-year reports.

e Section 4 of the report provides an overview of persistent drought conditions that can potentially
affect remedial progress.
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e Sections 5 and 6 provide the more detailed analysis of remedial effectiveness and recommendations
required every year, but summarized for the entire four-year period, with Section 5 focusing on the
hydraulic control systems and Section 6 covering remediation of the plume core with In Situ Reactive
Zone (IRZ) operations.

e The annually required sampling frequency is provided in Section 7.
e The annual operational plan for the next year is provided in Section 8.

e Section 9 provides a list of references cited in the text.
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2 REMEDY IMPLEMENTATION TO DATE AND PLANNED
ACTIVITIES

This section summarizes remedial actions conducted to date, the schedule for remedial expansion, and
remedy construction compared to the long-term plans.

2.1 Summary of Remedial Operations to Date

Since 1992, PG&E has been actively remediating chromium-impacted groundwater at the site through a
series of interim remedial actions (Table 2-1 and Figures 2-1 and 2-2). Initial remedial activities (1992
through 2001) included groundwater extraction from up to 32 wells completed in the Upper Aquifer.
Extracted groundwater was used to support agricultural operations at the East and Ranch Land
Treatment Units (LTUs; Table 2-1). In 2004, PG&E began operation of the Desert View Dairy (DVD) LTU
and several key remediation components including the IRZ systems, which began at a larger scale in late
2007. Agricultural Treatment Units (ATUs) and additional hydraulic containment infrastructure followed in
subsequent years. These systems continued to be expanded and/or operated through December 2019 as
follows:

e Hydraulic containment and Cr(VI) mass removal through operation of a system of more than 60
groundwater extraction wells and a freshwater injection system

e Agricultural operations and beneficial use of extracted groundwater for irrigation of between 256 and
306 acres of farmland to remove chromium from irrigation groundwater within the root zone of fodder
crops

e In situ treatment of chromium through operation of IRZs with 135 remediation wells spanning an
approximate area of 0.5 mile by 1 mile where the highest chromium concentrations were present.

Figure 2-1 shows the locations of remedial action areas. Figure 2-2 presents a timeline of remedial action
operations. Table 2-1 summarizes the chronology of remediation system startup dates, the numbers of
monitoring and extraction wells, and combined extraction rates. Table 2-1 also shows increases in the
number of wells over time for the various remedial systems.

2.2 Remedial Timeframe Assessment Long-Term Plans for
Comprehensive Remediation of the Southern Plume

The RTA (Arcadis 2014) provided a preliminary construction sequencing and operational plan for new
remedy infrastructure design to address chromium concentrations in the southern plume, identified as the
area just north of Thompson Road to the Hinkley Compressor Station (Figure 2-1). The plan in the RTA
has generally been followed as the remedy has progressed over the last four years. However,
information gathered through implementation of remedial systems and investigations is used to inform
and refine the plans for remedy infrastructure and operations, employing an adaptive management
approach. Figure 2-3 presents the remedial infrastructure constructed from 2015 through 2019, following
the RTA. Infrastructure constructed following the general plan in the RTA is shown in pink on Figure 2-3.
In many cases, remedial infrastructure has been added beyond what was planned in the RTA (as shown

arcadis.com
Hinkley_Four-Year-Comprehensive-Cleanup-Status-and-Effectiveness-Report-2016-2019-Text_20200330_Final 2-1



FOUR-YEAR COMPREHENSIVE CLEANUP STATUS AND EFFECTIVENESS REPORT (2016 TO 2019)

in green on Figure 2-3) or ahead of the schedule in the RTA as part of adaptive management. In a few
cases, infrastructure installation has deviated from the RTA; for example, where permits were not
received according to the schedule in the RTA.

The RTA operational plan envisioned the following remedial expansions and modifications over time
(Arcadis 2014), as shown on Figure 2-4. Table 2-2 summarizes remedy construction since the RTA from
2015 through 2019, noting where actual designs varied from RTA assumptions and where projects and
wells were added beyond the assumptions in 2019. The following provides an overview of remedy
construction since 2015 versus the RTA assumptions, while the subsequent section provides specifics for
2019.

Mid- to late-2015: New Source Area IRZ replacement wells in the north and new injection wells in the
southeast South Central Reinjection Area (SCRIA) were planned be turned on. Additionally, buildout
was planned to be completed, and operation of the southern Community East and Fairview ATUs
was planned be initiated. These expansions and modifications were initiated before the CAO
issuance in 2015 and completed by early 2016.

Within the first few years: Construction of the southern Source Area IRZ and western SCRIA east
of Fairview Road were planned to be completed. These components of the remedial system were
completed with the Southeast Source Area project in 2017 and the SCRIA project in 2016 to 2017
(Table 2-2).

After approval of wildlife agency permits needed to construct in habitat, assumed to be May
2018: IRZ injection wells in areas of biological habitat, generally to the west of Fairview Road and in
the northeastern portion of the SCRIA (yellow and orange shaded areas, Figure 2-4) were planned to
be built and begin operation. The western project was completed in advance of the Habitat
Conservation Plan (HCP) in consultation with the wildlife agencies in 2017 to 2018, listed as the
Western IRZ project in Table 2-2. The northeastern SCRIA project in habitat north of the Community
East ATU is behind the RTA schedule assumption of January 2019 due to delays in wildlife agency
permitting. However, the permit was issued during the First Quarter of 2020; therefore, construction in
this area can now begin after the Water Board issues a revised IRZ NOA including this area.

After approximately 5 years (2020): Extraction wells in the Community Boulevard area will be
converted to injection wells to treat the area between Community Boulevard and the SC-IW-20 series
injection wells. During the Fourth Quarter of 2019, construction was initiated to convert eight existing
Western Community Boulevard extraction wells (EX-40 and EX-43 through EX-49), listed as the
Western Community Boulevard Extraction/IRZ Conversion in Table 2-2. The RTA assumed that the
conversion would occur in 2020; however, the conversions were implemented in the fall/winter of
2019. Given the interconnectivity to the SCRIA IRZ and relative location of the Source Area IRZ, this
area will be referred to as the Western Community Boulevard (WCB) IRZ. Conversion was made
ahead of plan given that extraction rates have declined as the water table has dropped, and IRZ
injection into this high concentration area will begin reducing chromium concentrations. Further, the
WCB extraction wells had also begun to extract treated water from upgradient IRZ operations that
contains dissolved manganese and iron from biological activity resulting in injection and extraction
well fouling. To limit aquifer drawdown and minimize well fouling, the WCB extraction wells were
generally not in use during 2019.
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o After approximately 10 years (2025): Optimization of the northern extraction system will begin,
including the construction of up to 12 new extraction wells. Optimization began well in advance of this
projection with the installation of EX-53 in 2017.

2.3 Planned and Actual Construction and Well Installations in 2019

In 2019, progress on remedy implementation continued. Remedy expansions included the addition of
several systems that were not included in the RTA but rather, were identified through adaptive
management to supplement remedy performance. Figure 2-5 and Table 2-2 show planned and actual
design and construction of system expansions for 2019 compared to the plan for new remedy
infrastructure design presented in the RTA and operations to the annual operational plans presented in
the Annual Effectiveness Reports (Arcadis 2016a, 2017a, 2018d). The RTA did not include expansions or
construction in 2019. Projects implemented in 2019 focused on remediation of high-concentration areas
of the plume and included projects to enhance clean water flushing along the plume margins and
hydraulic control of the plume in response to the drought. As shown on Figure 2-5, investigation, design,
construction, and in some cases startup, for the following systems took place in 2019.

Projects Based on Design in RTA

e Western Community Boulevard Extraction/IRZ Conversion: During the Fourth Quarter of 2019,
conversion of the eight existing WCB extraction wells (EX-40 and EX-43 through EX-49) to IRZ
injection wells began (shown in green triangles on the right panel on Figure 2-5), as described in the
Noatification of Plan to Convert Existing Extraction Wells to IRZ Wells (Arcadis 2019d). The WCB
extraction wells were mechanically redeveloped, and chemical well rehabilitations were conducted at
EX-43, EX-44 and EX-45, and EX-47 through EX-49. Following rehabilitation, the existing pipelines
for the eight conversion wells are being tied into existing IRZ injection and ethanol conveyance
systems. Startup of a subset of these wells is planned for the First Quarter of 2020.

e Southern Source Area (SA-RW-57): This project continues expansion in the southern Source Area
that began in 2016-2017. Investigation within the Hinkley Compressor Station was completed in
2017-2018 before design refinement. A plan for phased implementation was submitted in a design
notification on October 11, 2019 (Arcadis 2019e). Within the southwestern area of the Hinkley
Compressor Station, one well (SA-RW-57, shown as a blue triangle on the right hand panel of Figure
2-5) was drilled for Phase | of the expansion. Two injection wells were evaluated in the RTA. Well
SA-RW-57 will first be operated as an extraction well, then later reconfigured to serve as an IRZ
injection well. Construction to connect this well to the Source Area system will be completed in the
first half of 2020. Additional IRZ wells may be constructed depending upon the performance of SA-
RW-57 and other existing IRZ wells in treating chromium in this area.

Remedy Enhancements in High-Concentration Areas

e Deep SCRIA East IRZ: Two extraction wells (EX-57 and EX-58) were installed during the First
Quarter of 2018 to evaluate the distribution of Cr(VI) in the central portion of the Community East
ATU to inform next steps for remedial construction in this area. Depth-discrete samples from EX-57
and EX-58 indicated that elevated deep zone Cr(VI) concentrations extended further to the south.
Subsequently, during the Fourth Quarter of 2018, remedial wells additional to those planned in the
RTA were installed to address Cr(VI) concentrations in the deep zone of the Upper Aquifer in the
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Deep SCRIA East (Arcadis 2018d). This expansion included installation of three extraction wells (EX-
63, EX-64, and EX-65), five injection wells (SC-IW-60 through SC-IW-64), and three performance
monitoring wells pairs (SC-MW-60S/D, SC-MW-61S/D, and SC-MW-62S/D), shown in orange
extraction well symbols and pink injection well symbols on the left panel of Figure 2-5 under
Community East ATU. Additionally, existing wells EX-57 and EX-58 were completed as injection wells
during the First Quarter of 2019, for a total of seven injection wells. Installation of conveyance piping,
including system startup and shakedown, and operation of a subset of these remedial wells was
completed in the Second Quarter of 2019. This project was additional to the remedial infrastructure
evaluated in the RTA (Arcadis 2014) and the 2017 Annual Report (Arcadis 2018b).

Western IRZ Expansion: The 2018 Annual Effectiveness Report (Arcadis 2019a) recommended
expanding the Central Area and SCRIA IRZ systems to the west to address difficult-to-treat mass in
the Central Area and additional mass identified in the western SCRIA. Proactive investigations in
2018 (shown as orange triangles on the west side of the IRZ system on the left side of Figure 2-5)
indicated additional mass to treat in the western SCRIA. The design for this project was submitted in
June 2019 (Arcadis 2019c) but was not completed due to delays in obtaining wildlife agency permits
and Water Board permit revisions. The U.S. Fish and Wildlife Service (USFWS) approved the HCP
and issued the Section 10 ITP in 2019. The California Department of Fish and Wildlife (CDFW)
finalized and issued the Section 2081(b) Incidental Take Permit (ITP) on February 11, 2020. PG&E
first discussed the revision to the IRZ Notice of Applicability (NOA) to allow the western IRZ
expansion with Water Board staff in a meeting on November 27, 2018. A request to modify the IRZ
NOA was subsequently submitted to Water Board staff on March 18, 2019, and a proposed
modification memo was submitted by PG&E on September 20, 2019 (Arcadis 2019f). Water Board
approval of the IRZ NOA revision is still pending and is further delaying construction of this project.
PG&E plans to construct the additional IRZ wells as soon as possible after the Water Board issues
the revised IRZ NOA to begin addressing this high-concentration area.

Hydraulic Control Enhancements

Southeastern Plume Piezometers and Extraction Wells: To address data gaps regarding the
understanding of groundwater flow direction in the east and southeast portions of the plume, four
multi-depth piezometers (PZ-16A/B through PZ-19A/B, shown as yellow circles on the left panel of
Figure 2-5) were installed during the Fourth Quarter of 2018 as described in the Workplan for
Investigation of Increasing Southeastern Area Chromium Concentrations and Associated Remedial
Actions (2018 Southeastern Area Workplan; Arcadis 2018c). In the Fourth Quarter of 2018, two
extraction wells (EX-66 and EX-67, shown in orange on the left panel of Figure 2-5) were also
constructed, as described in the Southeastern Area Workplan, to improve hydraulic control. Wells EX-
66 and EX-67 became operation in April 2019. This project was additional to the remedial
infrastructure evaluated in the RTA (Arcadis 2014) and the 2017 Annual Report (Arcadis 2018b).

Freshwater Injection Pilot Test Using Former PG&E Supply Well PGE-6: Beginning in October
2019, a freshwater injection pilot test began with injection into former supply well PGE-6 to assess if
long-term freshwater injection may be a viable additional remedial alternative for future enhancement
of hydraulic containment and clean water flushing along the southeastern plume boundary. The
freshwater pilot test was conducted in accordance with a workplan submitted on May 13, 2019
(Arcadis 2019b). Construction to connect the existing freshwater conveyance line from freshwater
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supply wells FW-03 and FW-04 to pilot test injection well PGE-06 (shown as a blue square to the
southeast on the right-hand panel of Figure 2-5) was completed before the pilot test.

e As shown on Figure 2-3, significant progress has been made towards remedy implementation since
the 2015 CAO was issued. A comprehensive evaluation of the effectiveness of remedy components
that have been implemented towards reaching remedial targets and recommendations for
improvements for remedy performance is provided in Section 3, while evaluations for each remedial
system is provided in Sections 5 and 6. Figure 2-6 shows the planned 2020 remedy enhancements
including investigation, design, and construction.

2.4 Operational Plans for April 2020 through March 2021

Monthly operational plans for 2016 through 2019 are provided in the Annual Cleanup Status and
Effectiveness Report (Arcadis 2016a, 2017a, 2018b, and 2019a) for that year in accordance with the
CAO. Actual operations and system effectiveness in accordance with these operational plans are
discussed throughout Sections 5, 6, and 8 and are compared to planned operations summarized in Table
2-3.

arcadis.com
Hinkley_Four-Year-Comprehensive-Cleanup-Status-and-Effectiveness-Report-2016-2019-Text_20200330_Final 2-5



FOUR-YEAR COMPREHENSIVE CLEANUP STATUS AND EFFECTIVENESS REPORT (2016 TO 2019)

3 FOUR-YEAR PERFORMANCE ASSESSMENT

Over the last four years (2016 through 2019), significant remedial progress has been made at the site in
several key areas: solidifying remedy selection and design methodology, understanding plume conditions,
removing mass from groundwater, and reducing the aerial extent of the plume. Advancements in each of
these areas are necessary and work in concert to progress the project toward reaching the target
concentrations in CAO Requirement VI (Water Board 2015). This section first provides a comprehensive
performance evaluation of the data collected to date and an assessment of whether the remedy is
achieving expected concentration reductions and is on track to reach target concentrations. The
comprehensive data evaluation is followed by a section evaluating whether the remedy is on track with
modeling predictions. The modeling evaluation included updating the modeling predictions with data
collected over the last four years and using the update modeling predictions to evaluate progress toward
reaching deadlines. This section concludes with a summary of plans to enhance effectiveness of the
remedy to improve progress toward the CAO remedial timeframes, with focus on the areas exhibiting
chromium concentrations greater than 50 micrograms per liter (ug/L), which is the 2025 cleanup target.

3.1 Comprehensive Evaluation of Progress

Validation of Design Methodology

Figures 3-1, 3-2, and 3-3 present the evolution of the Cr(VI) plume over time showing the entire southern
plume area (Figure 3-1) and the IRZ area (Figures 3-2 and 3-3). Figures 3-2 and 3-3 shows the plume
outlines in the shallow and deep zones of the Upper Aquifer, respectively, before the implementation of
the IRZs (showing inferred baseline conditions in early 2008) and in 2017 and 2019. As discussed in
more detail in Section 5 and 6, the remedy is generally working as designed. North of Barstow-
Bakersfield Highway, the extraction system and ATUs are working to contain and shrink the 10 and 50
pg/L plumes inward and southward (Figure 3-1). South of Highway 58, the IRZ systems, where operated,
are shrinking the 10 and 50 pg/L plumes from the inside out (Figures 3-2 and 3-3). Performance data are
continuously reviewed as part of a feedback loop to inform daily system operations, to validate remedy
applicability, and to improve the remedy design. Improvements in remedy design implemented under the
CAO in the first four years included:

e Adecrease in IRZ well spacing and an increase in the number of injection wells in the SCRIA and
Source Area IRZs, with 12 wells installed beyond what was planned in 2015 (See Section 6.2.1 and
6.3.1); and

e Optimization of extraction system operations and installation of two key new extraction wells to draw
the plume southward in advance of the timing planned in 2015 (See Section 5.1.1).

Updated Evaluation of Best Available Technologies

The 2015 CAO requires that this four-year assessment provide research of BATs that may be available to
remediate chromium in groundwater sooner than the target deadlines in the 2015 CAO. The FS for the
site recommended that the remedy be comprised of in situ remediation for the plume core, hydraulic
containment via groundwater extraction, and treatment by agricultural fields and freshwater injection
(Haley and Aldrich 2010). This recommended remedy is being implemented to meet the requirements of
the 2015 CAO. The primary benefits of this approach, recognized in the FS, included the speed of re-
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establishment of groundwater conditions to meet maximum contaminant levels (MCLs) and re-establish
beneficial use through in situ treatment of the plume core, robust containment of the plume through
groundwater extraction and freshwater injection, productive use of extracted groundwater through
production of agricultural feed crops, and reduction of nitrate impacts from non-PG&E sources through
agricultural treatment (Haley and Aldrich 2010).

At the time of the FS, aboveground treatment technologies under review included those identified as
California BATSs for Cr(T) treatment including Reduction, Coagulation, and Filtration (RCF) with ferrous
iron, ion exchange, and reverse osmosis as well as technologies other than California BATSs, including
agricultural treatment and membrane bioreactors (Haley and Aldrich 2011c). Since the time of the FS,
PG&E has further evaluated biological treatment with a two-stage submerged fixed-bed film bioreactor
and reduction (Geosyntec 2017), and reduction/filtration by stannous tin (RF-Sn[ll]) was evaluated in the
industry as a potential BAT when the California Cr(VI) MCL was under development (Blute et al. 2013).
Details on the evaluations of these two technologies are presented in Appendix E. While the fixed-film
bioreactor and RF-Sn(ll) technologies are both effective alternatives for aboveground treatment of Cr(VI),
the availability of these options does not change the balance of criteria used in recommending the
remedy in the FS.

As detailed throughout this report, the pace of remediation in response to in situ injections and
groundwater extraction is a function of the hydrogeology of the subsurface. This pace of cleanup would
not be enhanced through the application of an alternative ex situ treatment technology. Ongoing
operations of the ATUs for beneficial use of extracted water and chromium treatment continues to reduce
legacy nitrate impacts to groundwater, validating the remedy selection of the ATUs. Based on this
evaluation, the combination of the current technologies of in situ treatment, groundwater extraction, and
freshwater injection continues to comprise an expeditious, beneficial and productive approach to
achieving the 2015 CAO goals.

Progress in Understanding Plume Conditions

Before remedy implementation under the 2015 CAO, heterogeneity in the Cr(VI) distribution was
unknown based on the then existing monitoring well network. The understanding of the heterogeneity in
the Cr(VI) distribution was expected to improve as wells were constructed in new areas. It was also
recognized at the time that areas of high Cr(VI) concentrations could reside within tight lithologies that
may be difficult to treat or show rebound after initial treatment. In the last four years, significant progress
has been made toward improving the understanding of plume conditions through proactive investigations
of areas of persistent or rebounding Cr(VI), as shown on Figure 3-4:

e Under the compressor station where residual source mass was found to be the source of rebounding
concentrations at MW-01 (See Section 6.3.1);

e Inthe Western IRZ where elevated Cr(VI) in a key area for the next phase of remediation was
revealed (see Sections 6.1.1 and 6.2.1); and

¢ Inthe Deep Eastern SCRIA where elevated concentrations were found to be present upgradient of a
difficult-to-treat area (See Section 6.3.1).

The identification of these areas was a key first step toward designing and implementing remedy
enhancements to progress treatment of these high concentration areas to meet the 10 and 50 pg/L
targets. The plans to address each of these areas are presented in further detail in Section 6.
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In addition to the changes in the understanding of plume conditions discussed above over the 2016
through 2019 period, new information on the Lockhart Fault system (Figure 2-1) has recently been
published by the United States Geological Survey (USGS, Miller et. al, 2018). The USGS efforts to
develop a greater understanding of the Lockhart Fault system were conducted as one part of several
elements in the Hinkley chromium background study (Izbiki and Groover 2018). A final chromium
background study report is pending; however, the improved understanding of the Lockhart Fault system
revealed in Miller et. al, 2018, has shown that there are numerous fault splays present throughout the
southern plume area. The additional Lockhart Fault system splays are present in areas that include the
SCRIA and SA IRZ systems rather than a single fault trace southwest of the Compressor Station as
illustrated on Figure 2-1. The hydrogeologic influences of these newly identified fault splays within the
plume core areas, containing the highest chromium concentrations on site, are just beginning to be
understood. The fault splays represent a significant additional subsurface complexity that will need to be
evaluated and incorporated into future remedial design, operations, and groundwater flow modeling.

Progress in Reducing Concentrations, Removing Mass from Groundwater, and Reducing
the Aerial Extent of the Plume

Performance data collected over the last four years demonstrate significant progress toward reducing
concentrations, removing mass, and reducing the aerial extent of the plume (Figures 3-1 through 3-3).
Mass removal is a common and useful metric for tracking remedial progress over time, taking into
account reductions in both aerial extent and concentrations of Cr(VI). As required by the CAO, each
year, mass removal during the previous year and cumulatively over time are estimated to track the
progress of the remediation. It should be noted that the mass calculations are estimates and require
assumptions to complete. Details on the assumptions (including Cr[VI] data used and assumptions
related to saturated thickness under drought conditions) and procedures used to estimate mass removal
estimates are provided in Appendix B. While there is uncertainty in the exact values of the estimates
based on the need for assumptions, a relative comparison of the numbers is informative for an evaluation
of treatment progress. The mass removal estimates show that approximately three times more mass (74
percent) has been removed from groundwater by remediation since 1992 compared to what remains (26
percent) in groundwater (Figure 3-5). As shown on the figure, the overall progress in removing Cr(V1),
has included contributions from historical operations of the Ranch and East LTUs from 1992 through
2001, as well as the operation of ATUs/LTU since 2004 (the current DVD ATU was formerly operated as
an LTU from 2004 through first quarter 2014) and IRZs since late 2007. Since the CAO was established,
mass removal progress has been steady, as shown on Figure 3-6, with contributions from both IRZs and
ATU remedial systems.

In addition to removing mass, the areal extent of the 10 and 50 pg/L plumes are decreasing,
demonstrating progress toward 2015 CAO requirements. Figure 3-1 shows how the 10 and the 50 pg/L
plume areas are shrinking, with a retreat of the 50 pg/L contour of approximately 2,000 feet from the north
and a retreat of the 10 pg/L contour by approximately 2,500 feet from the north and approximately 1,500
feet from the west (see Section 5.1.1). Figure 3-7 provides another method for assessment of the
contraction of the 10 pg/L plume area in the north using the methodology described in Section IV of the
2015 CAO MRP. Section IV of the 2015 CAO MRP provides a network of monitoring wells to measure the
change in area in the plume consistently over time (Figure 3-4). The bar chart shown on Figure 3-7
shows a steep decline in the estimated area with chromium concentrations remaining greater than 10
ug/L in the north over the last four years using this methodology. Based on monitoring data through 2019,
there has been an approximate 67 percent reduction in the aerial extent of the 10 pg/L plume area (33
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percent remaining). The linear trend line on Figure 3-7 shows one way to track whether the area
reduction is on track assuming that steady progress is made over time. The actual remaining area is
trending toward the goal of 80 percent reduction (20 percent remaining) much more quickly than needed
to reach the 2032 deadline (i.e., is proceeding much more quickly than the steady linear metric). The
success in reducing the areas containing chromium concentrations greater than 10 pg/L reflects the
ability to quickly effect change in the dilute northern portion of the plume through extraction and
freshwater injection and is also due to the proactive steps toward optimization of the extraction system
taken ahead of the schedule planned in the RTA during the last four years (See Section 5.1 for more
details).

Cleanup is also progressing throughout the 50 pg/L plume area south of Barstow-Bakersfield Highway
(Figures 3-2 and 3-3). Figure 3-8 shows the trend in area remaining for the 50 pg/L plume using the
methodology described in the Section IV of the 2015 CAO MRP. The trend in area remaining calculated
with this metric is showing progress toward reaching 50 pg/L across 90 percent of the plume (10 percent
remaining). The trend shows that the remedy is on track, although there is some uncertainty in whether
the 90 percent target will be fully met in 2025. Assuming steady progress over time (represented by the
linear trend on Figure 3-8), the 2025 goal is projected to be met. Assuming that as treatment progresses
the remaining areas become progressively slower to treat (represented by the logarithmic trend on Figure
3-8), it could take several years beyond 2025 to reach 50 pg/L across 90 percent of the plume. Note, the
10 pg/L metric is on pace whether evaluating on a logarithmic or linear trend, and the less conservative
linear trend line was presented for simplicity on Figure 3-7. These projections are consistent with the
updated modeling presented in the next section and with the observations of slower treatment observed
in higher concentration areas.

Progress is fast and more complete toward the 10 and 50 pg/L goals in the northern portion of the plume
area from Frontier Road to Barstow-Bakersfield Highway, where initial concentrations were in the 50 to
100 ug/L range. Progress toward reaching the 10 and 50 pg/L goals is steady but slower in the southern
portion of the plume, where Cr(VI) concentrations were initially greater than 500 pg/L (Figure 3-2 and 3-
3). For example, areas of treatment to less than 10 and 50 ug/L extended over 800 to 3,000 feet
downgradient of the Central Area (shown in detailed Central Area Figures 6-1 and 6-2 in Section 6),
where initial concentrations ranged from 50 to just more than 100 pg/L.

In contrast, in higher concentration areas further south and closer to the original source, achievement of
the 10 and 50 pg/L goals is proceeding steadily but relatively slowly. For example, in the Source Area,
Cr(VI) concentrations decrease to less than 50 pg/L within proximity to injection well transects (shown in
detailed Source Area Figures 6-5 and 6-6 in Section 6). Further downgradient of the Source Area
injection wells, Cr(VI) concentrations are significantly declining by an order of magnitude from 1,000s pg/L
to 100s of pug/L, but have yet to reach the 2015 CAOQ target concentration of 50 pg/L in some places
(Figures 6-5 and 6-6, discussed in more detail in Section 6.3.1). In particular, two areas with initial Cr(VI)
concentrations greater than 1,000 ug/L, the deep east SCRIA and plume near SA-MW-05D (labeled on
Figure 3-4), have been particularly slow to treat to 50 pg/L, although progress has improved through
investment in additional investigation and remediation wells in these two areas.

3.2 Modeling Predictions

In 2014, an RTA was completed to develop a range of remedial timeframes for groundwater cleanup and
to characterize the certainty of timeframe estimates (Arcadis 2014). The modeling effort produced a range
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of outcomes from various model layers representing variability in hydrogeologic conditions encountered at
the site as well as two different modeling input scenarios. The modeling input scenarios had variable
assumptions in the amount of organic carbon distribution that was sufficient for Cr(VI) reduction. The RTA
estimates for cleanup ranged from 6 to 23 years (i.e., complete in 2021 to 2038) to remediate 99 percent
of the 50 pg/L southern plume and seven to 50 years to remediate 99 percent of the 10 pg/L southern
plume (i.e., complete in 2026 to 2065). Finding 22 of the 2015 CAO captured this range of estimates and
stated that estimated timeframes from the RTA informed the cleanup timelines incorporated into the 2015
CAO. The exact deadlines in the 2015 CAO are sooner than the range of estimates provided in the RTA
with the cleanup timeframe for 90 percent of the 50 pg/L area set for 2025 (10 years) and the cleanup
timeframe for 80 percent of the 10 pg/L area set for 2032 (17 years).

The RTA and Finding 22 of the 2015 CAO also recognized that the timeframe estimates were uncertain
given “underlying, simplified assumptions in the modeling, uncertainty in conditions throughout the
modeled aquifer, operational and construction uncertainties and assumptions made on the timing and
continuation of permitting for the project” (Water Board 2015). The RTA noted that the modeling
estimates were intended to provide a guide for evaluation of remedy performance over time, did not
provide definitive predictions for remedy timeframe, and should not be used with the expectation of
certainty. In accordance with the 2015 CAO requirements for this four-year effectiveness assessment,
data from the last four years were used to update the groundwater modeling and evaluate the progress to
reach target concentrations by the deadline with updated predictive modeling. A summary of the four-
year modeling evaluation is provided in this section, and a complete report is provided in Appendix D.

A comparison of Fourth Quarter 2019 actual plume conditions to model results revealed that the RTA
modeling predicted greater areas of treatment by Fourth Quarter 2019, four years into the 2015 CAO,
than was observed (Figure D-1. D-2 and D-3). The comparison indicated four main reasons for the
difference in model predictions versus actual results:

e Areas of the plume that were characterized since 2015 through proactive investigations resulting in
additional areas or mass to treat in the western plume, Deep East SCRIA, shallow zone near MW-
208, and under the compressor station (Figure 3-4);

o Differences between actual operations and simplified model operational assumptions;
e Overprediction of the area of organic carbon distribution and stimulation of IRZs in the model; and

e Slower actual treatment than predicted in several higher concentration areas, as discussed in Section
6.

The heterogeneity in Cr(VI) distribution and pace of remediation were not predicted in the RTA modeling,
but it was foreseen that such heterogeneities could occur, as stated in the report, “the influences of
aquifer heterogeneities on plume behavior, mass removal, reagent delivery and IRZ performance cannot
be described or predicted prior to remedy implementation, and cannot be fully predicted with the solute
transport model. In addition, the model cannot fully describe the heterogeneity in the Cr(VI) distribution
and areas where there may be more mass loaded into tighter lithologies or the immobile pore space or
areas which may not be in communication with the rest of the aquifer. Such areas may be more difficult to
treat or may show rebound after treatment and require additional remediation” (Arcadis 2014).

To update modeling predictions for reaching remedial timeframes in the 2015 CAO, two modeling
scenarios were used to bracket the range of expected timeframes. For the optimistic end of the range,
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the input scenario from the RTA modeling that required more organic carbon for Cr(VI) reduction was
used with a modification to allow Cr(VI) reduction after organic carbon dissipates. For the more
conservative end of the range, data collected over the last four years were used to modify modeling
parameters. Updates to the input parameters in this scenario included further increasing organic carbon
required for Cr(VI) reduction, increasing the duration of Cr(VI) reduction persists following consumption of
organic carbon, and adjusting the rate at which Cr(VI) mass transfers between the mobile and immobile
porespace within the aquifer. The operating assumptions in the model input were based on actual well
rotations, flow rates, target depth intervals, and total organic carbon (TOC) concentrations implemented
over the last four years. Remedial infrastructure assumed in the modeling consisted of wells that have
already been built as well as the current expansion plans previously proposed including (Figure 2-6):

e Injection into converted extraction wells north of WBC, shown in yellow on Figure 2-6 (Arcadis
2019d);

e Construction of an expanded Western IRZ per the Basis of Design (BOD) submitted on June 6, 2019
shown in green and orange on Figure 2-6, assuming the Water Board issues a revised IRZ NOA in
2020 and construction and operation by 2021;

e Construction of a set of injection wells in the northeastern corner of the SCRIA per the original design
(Arcadis 2014) and operation by 2021, area shown in a box on Figure 2-6; and

e Aremedy on the compressor station per the design notification submitted on October 11, 2019
(Arcadis 2019¢) with Phase 1 extraction implemented in early 2020 (shown on Figure 2-6) and Phase
2 injection implemented in 2022.

The 2015 CAO goal for the 50 pg/L plume is to reach 50 pg/L across 90 percent of the plume by 2025.
The updated modeling results show a range of predictions for 2025, with the optimistic scenario predicting
achievement of 50 pg/L across 90 to 97 percent of the plume area and the conservative scenario
predicting achievement of 50 pg/L across 68 to 87 percent of the plume area?. The results of this
modeling indicate that the performance could be shy of the 90 percent area in 2025 target due to the
occurrence of slower-to-treat mass in the deep east SCRIA; persistent mass in the northern source area
under the surface impoundments; delays in obtaining permits from USFWS, CDFW, and the Water Board;
and places where existing and planned infrastructure are insufficient (see Appendix D for details).

Overall, these results indicate that considerable progress toward the 50 pg/L plume goal will be made by
2025. However, updated modeling results indicate uncertainty in meeting the 2025 deadline, which could
result in requiring additional time beyond 2025 (Table D-6). While the optimistic scenario predicts
achievement of the 50 pg/L goal by 2025, the conservative scenario predicts achieving the goal between
2031 and under the worst-case scenario by 2035. Actual results are expected to fall in between these
scenarios. Together, these results show that the remedy is on the right track for meeting the 50 ug/L goal
but may need enhancement and might extend beyond 2025.

The updated model scenarios predict that the 2015 CAOQ target for treatment of 80 percent of the 10 ug/L
plume in 2032 will be reached between 2030 and 2058 (Table D-7). Although the model updates are
slower than projected in the RTA modeling assessment, the updated range is consistent with the

2 Percent complete assumes that the 12 percent of the plume area in the shallow zone that is currently
dewatered due to drought remains dewatered.
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uncertainty presented in the RTA modeling and within expectations of how an actual aquifer system
would behave in comparison to a model.

Both the modeling and the actual results demonstrate the progress of remediation toward the 10 and 50
ug/L CAO goals to date but highlight the uncertainty, particularly for reaching the 50 pg/L goal by 2025.
The next section looks at remedy enhancements to address this uncertainty, with a focus on the 50 pg/L
goals.

3.3 Conclusions and Recommendations to Improve Effectiveness

Over the last four years, an adaptive management approach has been implemented, and more than
double the amount remedial infrastructure planned was proactively constructed and operated to keep the
remedy progressing and performing toward the 2015 CAO remedial goals (i.e., 73 remedial wells have
been installed since 2015 in comparison to the 35 that were planned in the RTA). Together, the actual
performance and modeling prediction updates demonstrate considerable progress toward 2015 CAO
deadlines, but there is uncertainty associated with areas of elevated concentrations that were not known
in 2015, areas that may be influenced by the complexity of the newly identified fault splays, areas of slow
performance that may take time beyond the 2025 deadline to treat to 50 pg/L, and areas where
remediation is on hold for permitting revisions. The hydrogeologic influences of newly identified fault
splays are just beginning to be understood. Therefore, they were not included in the updated flow
modeling presented herein. As the hydrogeologic influences of the fault splays are better understood,
they will be incorporated into the site flow model for future remedial system assessment to the extent
possible.

Accordingly, as contemplated by the 2015 CAO, a workplan will be submitted by April 29, 2020 proposing
recommendations and an implementation schedule to build on the infrastructure that has already been
added to the RTA design to improve effectiveness. Based on modeling results indicating areas of
remaining mass in 2025, as discussed above in Section 3.2 and shown on Figures D-5 and D-6 in
Appendix D, the workplan will include improvements in the following areas:

o Western IRZ (Section 6.1.2 and 6.2.2): the next phase of construction will be recommended as soon
as the Water Board modifies the IRZ NOA to allow for injections in this area. Additional infrastructure
is proposed in the Western IRZ expansion to accommodate treatment of the elevated Cr(VI) identified
in this area in SCRIA performance evaluations and in the modeling (shown in turquoise box on Figure
2-6).

e Northern Source Area Investigation (Section 6.3.2): to evaluate the nature of the residual mass in the
shallow zone in the northern Source Area under the existing surface impoundments such that remedy
enhancement options can be evaluated and proposed, shown on Figure 2-6.

e Eastern Central Area IRZ enhancements (Section 6.1.2): to complement and make up for the delayed
construction of the northeastern SCRIA expansion (Figure 2-6) associated with USFWS and CDFW
permitting timelines.

These changes, in conjunction with the extra remedy infrastructure installed to date, are expected to
significantly advance and maintain the current steady progress toward the 2025 90 percent treatment
target for the 50 pg/L plume.
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4 DROUGHT AND EFFECT ON HINKLEY GROUNDWATER
LEVELS

California has experienced drought conditions of historical significance in recent years. The drought that
included the water years of 2012 through 2016 included the driest four-year period of California statewide
precipitation on record (2012 to 2015) and the smallest Sierra-Cascades snowpack on record, with 2015
only recording 5 percent of average (NIDIS 2020). The years of 2014, 2015, and 2016 were also
recorded as California’s first, second, and third warmest years in terms of statewide average
temperatures. These severe drought conditions resulted in California Governor Jerry Brown declaring a
drought emergency that mandated water conservation requirements for the first time in California history
(Washington Post 2017). The winter of 2016/2017 brought rain and snow to much of California, and the
State of California drought emergency was ended on April 7, 2017. However, prevalent drought
conditions remained present in the Mojave Desert in 2017, where groundwater is the primary source of
water for domestic, municipal, and agricultural use. These drought conditions continued in 2018 and
2019.

The Hinkley Valley aquifer is almost entirely replenished by intermittent Mojave River flows, which require
very large storm events for the river to flow sufficiently and result in groundwater recharge (Brookman-
Edmonston and Science Applications International Company 2005). Recharge to the Hinkley Valley
aquifer from the intermittent Mojave River flows is supplemented with imported water sourced from
northern California that is applied to the Lenwood Recharge Basin (see Figures 4-1 and 4-2). The
recharge basin program developed by the Mojave Water Agency at Lenwood periodically imports water
from the State Water Project that is applied at the riverbed to percolate into the aquifer and replenish the
aquifer in addition to the intermittent Mojave River flows (Mojave Water Agency undated).

Due to the lack of Mojave River flows and limited Lenwood Recharge Basin imports in recent years,
groundwater levels in the Hinkley Valley and greater area have generally shown a steady decline since
2011 when the last significant Mojave River flows occurred (Figure 4-3). Figure 4-3 shows groundwater
levels near the Mojave River (blue and black lines), and near the eastern outline of PG&E’s chromium
plume at Summerset Road and Community Boulevard (yellow-black line), with Mojave River flows and
Lenwood Recharge Basin flows shown on the chart below the groundwater levels. As shown on Figure
4-3, the last time the Mojave River flowed significantly (blue bars on bottom chart) was in 2011, and
before that, in 2005. A single short-duration, low-volume flow event occurred on February 16, 2019;
however, little to no aquifer recharge was observed. As indicated by the blue and black lines showing
groundwater levels rising near the Mojave River, the 2005 river flow events were more substantial than
those recorded in 2011. The 2005 flows were then also subsequently supplemented with significant
applications to the Lenwood Recharge Basin in the years following the 2005 river flows. However,
imports to the Lenwood Recharge Basin (green bars on bottom chart) were limited after the 2011 Mojave
River flow event and have generally been limited since 2008, allowing for further groundwater level
decline. Lenwood Recharge Basin applications were resumed in 2019 (data not available to plot on
Figure 4-3); however, as indicated by the groundwater levels for monitoring locations near the river, the
2019 Lenwood Recharge Basin applications were not enough to reverse the downward groundwater level
trend. Groundwater levels have not been measured as low as they were in 2019 since 1992 (Figure 3-1).
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In 2019, groundwater levels near the eastern side of the chromium plume outline were up to 20 feet lower
than the levels recorded in 2000 and 2008. Declining groundwater levels of this magnitude were not
anticipated in the RTA and have the potential to impact cleanup progress. This is particularly a concern
in the western portion of the Source Area and southwestern SCRIA areas, where the previously thin
shallow zone of the Upper Aquifer is slowly becoming dewatered by declining groundwater levels, thereby
potentially limiting the effectiveness of IRZ systems in these areas. This is discussed in greater detail in
Section 6.4. Additional remedial infrastructure was installed in 2018 and 2019 to enhance the remedial
progress and counter the effects of the drought in the southeastern area of the site, where flattening
hydraulic gradients were raising concerns about the potential for plume expansion.

Since 2015, more than 50 monitoring well screens have gone dry, or groundwater levels within the well
screens are so low that groundwater sample collection has become difficult. Many more monitoring wells
are likely to become dry in the future with continued drought conditions. The declining groundwater levels
have also made remedial actions more challenging. Remedial challenges associated with lower
groundwater levels include:

e Less water available for groundwater extraction to support ATU and IRZ remedial systems;

e Changing hydraulic gradients that may affect remedial system effectiveness within the plume core;
and

e Areduction in planned IRZ injection rates along the plume margins due to a greater risk of plume
bulging from IRZ injection.

As discussed in Section 4.1.2, in 2018, PG&E began adapting to these changing conditions and installed
eight piezometers (Figures 4-1 and 4-2) east and southeast of the plume area to better understand flow
conditions. In 2018/2019, PG&E also commenced remedial actions to proactively address the flattening
gradients, improve hydraulic containment, and improve flushing by constructing ten extraction wells along
the east and southeastern margins of the chromium plume.

arcadis.com
Hinkley_Four-Year-Comprehensive-Cleanup-Status-and-Effectiveness-Report-2016-2019-Text_20200330_Final 4-9



FOUR-YEAR COMPREHENSIVE CLEANUP STATUS AND EFFECTIVENESS REPORT (2016 TO 2019)

5 HYDRAULIC CONTROL

This section provides an evaluation of the effectiveness of hydraulic control north and south of Barstow-
Bakersfield Highway for the reporting period, documents extraction system enhancements, provides
recommendations for continuing to improve remedial effectiveness, and presents the 2020 operational
plans to continue maintaining hydraulic capture of chromium-affected groundwater at the site.

5.1 Hydraulic Control

Groundwater extracted for agricultural operations associated with the northern ATUs (NATUs) and
southern ATUs (SATUSs) provides hydraulic containment of chromium-affected groundwater and supplies
groundwater for agricultural treatment and in situ treatment of Cr(VI). Figure 2-1 shows the locations of
the ATUs and extraction wells. Table 2-1 provides a general chronological history of the agricultural
operations and the remedial systems.

Hydraulic containment on the western portion of the chromium plume is enhanced by localized freshwater
injection in up to six injection wells at the Northwest Freshwater Injection (NWFI) system (CH2M HILL,
Inc. [CH2M] 2013). Figure 2-1 shows the location of the NWFI system.

5.1.1 Upper Aquifer Southern Plume, North of Barstow-Bakersfield Highway

This subsection discusses the remedial implementation, extraction system enhancements, and
effectiveness of remedy operations for hydraulic control in the southern plume north of Barstow-
Bakersfield Highway and to just north of Thompson Road. For this area, the remedy includes operation
of the extraction well network north of Barstow-Bakersfield Highway, with treatment of extracted
groundwater at five NATUs (Figure 2-1) and injection of freshwater (sourced outside of the chromium
plume) into the NWFI system (Arcadis 2014).

5.1.1.1 Remedial Implementation and Effectiveness

Maintaining hydraulic control while optimizing the extraction system for plume contraction and mass
removal is a primary focus. Hydraulic control has been demonstrated throughout optimization activities
discussed below using the hydraulic containment target areas (gold line on Figure 5-1 and black line on
Figure 5-2) and calculating inward groundwater gradients at well pairs and well triplets. The optimization
and operational data from maintaining hydraulic control have continued validating the design and
implementation approach for hydraulic containment in the north. Hydraulic control is documented
quarterly in accordance with the 2015 CAO. Revised recommendations for the hydraulic containment
targets (Figures 5-1 and 5-2) were submitted to the Water Board on August 31, 2016 (Arcadis 2016d).
The revised hydraulic containment target areas and well pairs and triplets are outlined in the 2015 CAO
issued by the Water Board on November 22, 2016 (revised CAO; Water Board 2016b).

For the containment system north of Barstow-Bakersfield Highway, hydraulic containment was maintained
throughout the reporting period during significant progress toward reducing chromium concentrations and
reducing the aerial extent of the plume. As shown on Figure 3-1 the 10 ug/L plume is quickly retreating
southward in the Upper Aquifer, with optimization occurring many years ahead of plan. The RTA
assumed that the first major change to the extraction locations and rates would occur after 10 years;
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however, optimization began with reconfiguration of the extraction well network following a pilot test in the
winter of 2014-2015.

Starting in the winter months of 2014 and 2015, pilot testing was conducted to assess alternatives to
optimize the groundwater extraction well network followed by additional pilot testing during the winter
months of 2015 and 2016. These two winter seasons of pilot testing provided a feedback loop for
optimization: pumping reconfigurations were tested, and data collected during the testing validated the
performance of the planned optimizations. The 2014 and 2015 pilot test validated that hydraulic control at
the north end of the shallow zone of the Upper Aquifer could be maintained without extraction in the deep
zone of the Upper Aquifer in this area (Figure 5-1) and that the effectiveness of the system could be
improved by shifting extraction south (Arcadis 2015).

As depicted on Figure 5-1, the estimated hydraulic capture zone in the shallow zone of the Upper Aquifer
remained unchanged after northern extraction wells were converted to shallow zone only extraction, and
deep zone extraction rates north of Santa Fe Avenue were reduced. Extraction rates south of Santa Fe
Avenue were increased to target mass removal and limit the mass flux of chromium to the north. The
extraction system was reconfigured in 2015 following the pilot test and further fine-tuned based on the
results of another pilot test conducted in the winter of 2015 and 2016 (Arcadis 2016b). The reconfigured
groundwater extraction system improved mass removal effectiveness. The volume of water extracted to
achieve the same Cr(VI) mass removal from groundwater was reduced by 21 percent in the first half of
2015 compared to the first half of 2014. This increased efficiency, while maintaining hydraulic
containment, allowed for fallowing of the DVD Northwest Field and Gorman North ATU in 2017.

To further optimize, enhance mass removal, and improve overall hydraulic control, extraction wells EX-53
and EX-62 were installed as part of the adaptive management. These wells were not evaluated in the
RTA and have accelerated chromium concentration reductions. EX-53 was installed in 2017 within the
northern chromium plume core to reduce northward chromium mass flux and to support lateral plume
contraction. Extraction rates (up to 200 gallons per minute [gpm]) at well EX-53 are among the greatest
of all of the northern extraction wells. Operation of this well has functioned as envisioned in limiting
northward mass flux and has enhanced inward gradients to draw groundwater with lower chromium
concentrations inward, resulting in plume contraction. Focused extraction from extraction wells EX-53
and IW-01 within the plume core made operation of EX-15, EX-16, and EX-20 unnecessary for achieving
hydraulic and plume containment in this area. The original Action Plan for the Western Area (Western
Action Plan; Arcadis 2013) required operation of the NWFI system, three of the Northwest Area extraction
wells (EX-15, EX-16, and EX-20), and the Western Area extraction (WAE) system (EX-36). On
September 26, 2017, PG&E submitted a proposal to modify the Western Action Plan (Arcadis 2017c).
Water Board staff issued a request for public comments on the proposed modifications from February 20
to March 21, 2018 (Water Board 2018a). No public comments were received, and the Water Board
accepted PG&E's request on July 25, 2018 (Water Board 2018b). Although full-scale operation of the
NWEFI system is likely no longer needed for plume containment, the NFWI system will continue to be
operated.

EX-62 was installed in Second Quarter of 2018 as a proactive measure to enhance the northern capture
system and to address an increasing chromium trend at monitoring well MW-80S. The increase of
chromium at MW-80S was interpreted to represent a remnant of mass localized to an area near this well
rather than a loss of hydraulic control. Before startup, Cr(VI) concentrations at MW-80S declined to below
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3.1 pg/L, and were below 3.1 pg/L during 2019. This adaptive management action increased the
estimated zone of hydraulic capture in the shallow zone of the Upper Aquifer (Figure 5-1).

Shifting extraction south resulted in the retreat of the 50 pg/L plume (Figure 5-2) and reduced the aerial
extent of the 10 pg/L plume in both the shallow and deep zones (Figures 5-1 and 5-2) by reducing
northward mass flux. The 50 pg/L plume has retreated more than approximately 2,000 feet to the south.
On the western side of the plume, chromium concentrations have rapidly decreased east of the NWFI
system since injection operations began in 2010, and extraction rates increased in 2011 (Figure 5-1). In
the shallow, the 10 pg/L plume decreased approximately 2,500 feet from the north and approximately
1,000 feet from the west (Figure 5-1). In the deep zone, the 10 pg/L plume decreased approximate 1,750
feet from the north and approximate 740 feet from the west (Figure 5-2).

NATU operations compared to the 2019 operational plan are summarized monthly in Table 2-3.
Operational flow rates for the NATUs exceeded plan goals in 2019 except during the wet months of
March and April, when operations were below planned rates to prevent ponding and crop damage by
overwatering. Overall performance of the NATUs was not impacted by the reduced rates of March and
April monthly averages, as the annual NATU flow rate of 820 gpm remained above the planned rate of
768 gpm. Fallowing of the DVD northwest field and the Gorman North ATU (Figure 2-1) continued as
planned during 2019 and is expected to continue in the future to provide the benefits of avoiding
groundwater extraction from wells containing low chromium concentrations and overall optimization of the
groundwater extraction system. Actual flow rates for the NATUs were presented in Table 2-2 of the
Fourth Quarter of 2019 ATU Monitoring Report (Arcadis 2020c), and a copy of that table is provided in
Appendix A. During 2019, water extracted by the southernmost NATU extraction wells (EX-53, EX-15,
EX-16, and EX-20) was diverted as needed to supply the SCRIA/Central Area IRZs. Diversion flow rates
to the IRZ systems are presented in Table 2-2 of the Fourth Quarter of 2019 ATU Monitoring Report
(Arcadis 2020c), and a copy of that table is provided in Appendix A.

Operational flow rates for the NFWI system met or exceeded plan goals in 2019. Actual flow rates for the
NWFI system were presented in Table 3-13 of the Fourth Quarter of 2019 IRZ Monitoring Report (Arcadis
2020a), and a copy of that table is provided in Appendix A.

5.1.1.2 Recommendations and Annual Operational Plan

Continued operation of the current remedial systems is recommended to maintain hydraulic capture
under the revised hydraulic containment metrics. To reduce the potential for drawing chromium
northward toward extraction wells containing lower chromium concentrations, reduce aquifer drawdown,
and improve chromium removal efficiency by targeting extraction of groundwater with higher Cr(V1)
concentrations, PG&E recommends continuing with the optimized flow rate scheme through 2020.
Continued operation of the current remedial systems, with fallowing of select ATU fields as needed, is
recommended to maintain hydraulic capture under the revised hydraulic containment metrics while
continuing to achieve Cr(VI) mass removal and plume contraction.

The 2020 operational plan (April 2020 through March 2021) for the NATUs is provided in Table 2-4 and
includes the planned annual monthly average flow rates. The 2020 monthly flow rates of extracted water
applied to the NATUs are similar to the 2019 rates and are based on extraction rates needed to maintain
year-round hydraulic containment and vary seasonally to support crops throughout the year.
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The maximum application rates occur during the summer months, when temperatures and crop
evapotranspiration rates are highest, and minimum rates occur during the winter months, when
temperatures and crop evapotranspiration rates are low. Actual application rates may vary with
implementation based on cropping and weather patterns. In accordance with the 2015 CAO (Water
Board 2015), the Water Board will be notified if rates are reduced to more than 10 percent below the rates
stated in the operational plan.

5.1.2 Upper Aquifer Southern Plume South of Barstow-Bakersfield Highway

This subsection discusses the remedial implementation, extraction system enhancements, and
effectiveness of remedy operations to improve mass removal of Cr(VI)-affected groundwater and
hydraulic control of Cr(VI) in groundwater within the Upper Aquifer south of the Barstow-Bakersfield
Highway. For the southern plume south of Barstow-Bakersfield Highway, hydraulic control components
of the remedy in the south include operation of the extraction well network south of Barstow-Bakersfield
Highway and treatment of extracted groundwater at two SATUs (Figure 2-1), with some extracted water
also used for IRZ injections.

5.1.2.1 Remedial Implementation and Effectiveness

In the Upper Aquifer south of the Barstow-Bakersfield Highway, the Southern ATUs (Community East and
Fairview) were installed as part of the remedy in 2015. The first set of extraction wells (EX-38 through
EX-52) was also installed as part of the remedy to target mass removal by applying water to the SATUs
and to supply water to the IRZ systems. The extraction system was optimized by selectively extracting
from wells with the greatest chromium concentrations to target mass removal and to limit drawing in
groundwater containing iron and manganese associated with IRZ operations to prevent fouling of IRZ
wells.

In 2018, remedial progress was enhanced through adaptive management focusing on improving hydraulic
control. In response to increasing Cr(VI) concentration trends in both shallow and deep zone monitoring
wells located along the eastern boundary of the chromium plume (Arcadis 2018a), a second set of new
extraction wells (EX-55, EX-56, EX-59, EX-60, and EX-61) was installed, and one IRZ injection well (SC-
IW-15) was converted to a deep zone extraction well on the eastern boundary of the plume near the
Community ATU (north of Community Boulevard and west of Summerset Road; Figures 4-1 and 4-2).
These extraction wells became operational in 2018 to address potential eastward plume movement due
to changing hydraulic gradients resulting from drought conditions as discussed in Section 4 and to
develop inward gradients to reduce concentrations at wells along the plume boundary with elevated but
stable concentrations (Section 6.3). As depicted on Figures 4-1 and 4-2, potentiometric contours from the
Fourth Quarter of 2019 show that capture zones (depicted as dark blue dashed lines) have formed along
the eastern margin of the chromium plume in both the shallow and deep zones, respectively, of the Upper
Aquifer.

To develop a greater understanding of groundwater flow east and southeast of the chromium plume
under the current drought conditions, four multiple-depth piezometers (PZ-16 through PZ-19) were
installed and developed in the Third and Fourth Quarters of 2018. The groundwater-level data for the
new piezometers indicate that a groundwater divide remains east of the chromium plume boundary and
that hydraulic containment continues to be maintained Figures 4-1 and 4-2.
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A third set of extraction wells (EX-66 and EX-67) was constructed and became operational in 2019
(Figures 4-1 and 4-2) in response to increasing Cr(VI) concentrations at SA-MW-25S, BW-01S, and BW-
01D (Arcadis 2018c) located south of Community Boulevard and in the southeastern Compressor Station
area. Chromium concentration reductions at wells SA-MW-25S, BW-01S, and BW-01D were observed
shortly after initiating groundwater extraction (Figures 5-3 and 5-4; Arcadis 2020b).

The new SATU extraction wells have allowed for improved hydraulic control and containment in areas
where changes in hydraulic conditions were observed in 2017 and 2018 due to the drought. However,
the drought continued through the winter of 2018/2019 with no significant Mojave River flows to provide
water to the aquifer, and groundwater gradients east and southeast of the chromium plume continue to be
flatter than historical gradients under these conditions. PG&E proposed a freshwater injection pilot test
(PG&E 2019) to test if freshwater injection may be a remedial alternative to enhance containment and
clean water flushing along the eastern plume boundary. The test was approved (Water Board 2019), and
freshwater injection with water from wells FW-03 and FW-04 began October 21, 2019 into former PG&E
supply well PGE-06. Based on initial hydraulic data collected, the injection may be generating favorable
results; therefore, the test has been extended and is ongoing. Data obtained from the test will inform
remedial strategies to maintain hydraulic control of the southeastern chromium plume area.

In 2019, operation of Community East ATU and the Fairview ATU continued as planned. Operational
flow rates for the SATUs are presented in Table 2-2 of the Fourth Quarter of 2019 ATU Monitoring Report
(Arcadis 2020c), and a copy of that table is provided in Appendix A. Table 2-3 of this report shows the
planned versus actual discharge rates for the SATUs. Operational flow rates for the SATUs exceeded
plan goals in 2019. During 2019, water extracted by the SATU extraction well network was used for
irrigation of the SATUs and/or diverted to the IRZs. Diversion flow rates to the IRZ systems are presented
in Table 2-2 of the Fourth Quarter of 2019 ATU Monitoring Report (Arcadis 2020c), and a copy of that
table is provided in Appendix A.

5.1.2.2 Recommendations and Annual Operational Plan

Operation of the Community East and Fairview ATUs and the SATU extraction well network will continue
in 2020. Adaptive management of the SATU extraction network will continue to enhance hydraulic control
and maximize treatment. The following actions are recommended:

e Continue to operate the SATUs at agronomic rates.
e Continue extraction along the eastern portion of the plume to preserve inward hydraulic gradients.

e Continue extraction from existing wells containing the highest Cr(VI) concentrations to maximize
mass removal, as feasible without drawing in excessive dissolved metals from IRZ operations.

The 2020 operational plan (April 2020 through March 2021) for the SATUs is provided in Table 2-4, which
includes average monthly flow rate ranges of extracted water applied to the SATUs. The 2020 flow rate
ranges are similar to the 2019 rates and vary seasonally to support crops. Ranges are provided for the
SATUs to account for possible cropping changes and routine downtime associated with farming activities
such as harvesting, replanting, and plowing. Because only two fields comprise the SATUs, if one field is
down due to construction (like the 2019 construction under the Community East ATU) or routine farming
activities (such as harvesting, replanting, or plowing), monthly average flow totals may be reduced
significantly more than in the NATU area, where additional fields are available to distribute flow from
extraction wells. The maximum application rates are during summer months, when temperatures and

arcadis.com
Hinkley_Four-Year-Comprehensive-Cleanup-Status-and-Effectiveness-Report-2016-2019-Text_20200330_Final 5-5



FOUR-YEAR COMPREHENSIVE CLEANUP STATUS AND EFFECTIVENESS REPORT (2016 TO 2019)

evapotranspiration rates are highest, and minimum rates are during the winter months, when
temperatures and evapotranspiration are low. Actual application rates may vary with implementation
based on cropping and weather patterns. In accordance with the 2015 CAO (Water Board 2015), the
Water Board will be notified if rates are reduced to more than 10 percent below the rates stated in the
operational plan.

5.1.3 Lower Aquifer Southern Plume

5.1.3.1 Remedial Implementation and Effectiveness

Remedial actions taken to date are reducing chromium mass in the Lower Aquifer, and the remedy is
progressing. As depicted on Figure 5-5, the Lower Aquifer Cr(VI) plume extent has reduced since 2015.
Chromium trends from the Lower Aquifer wells validate that the remedial actions taken to date are
appropriate, and the conceptual site model presented in the Updated Conceptual Site Model and
Background Chromium Concentrations for Lower Aquifer Report (Lower Aquifer CSM Report; Arcadis
2016c). The Lower Aquifer is the saturated material below the blue clay, including weathered bedrock
material. As depicted by the grey shaded area on Figure 5-6, there is a transitional area where blue clay
has been described to be present in boring logs, but it is also intermittently present, thin, and sandy. In
the presence of downward vertical gradients caused by Lower Aquifer extraction at former supply wells
26-65 and 26-66 (Figure 5-5), chromium is likely to have been drawn downward into the Lower Aquifer
transitional clay area near the western limits of the Lower Aquifer, where the blue clay aquitard is thin,
sandy, and/or absent.

The following remedial actions have been implemented to date:

o Upper Aquifer groundwater extraction for the ATUs, creating a large area of drawdown in the Upper
Aquifer, enhancing upward vertical gradients from the Lower Aquifer toward the Upper Aquifer.

¢ Removal of the need for ongoing pumping of Lower Aquifer supply wells (26-65 and 26-66 also
referred to as Ryken-8 and Ryken-9, respectively) by providing alternative water supply source from
primarily supply wells FW-03 and FW-04, located upgradient of the chromium plume. Pumping from
the Lower Aquifer supply wells 26-65 and 26-66 appears to have been a primary factor in creating the
historical downward gradients between the Upper and Lower Aquifers.

e Ceasing extraction from Upper Aquifer extraction well EX-26 to limit the potential for extraction from
that well to induce northerly migration of Cr(VI) into the Lower Aquifer.

e Operation of extraction well (EX-37) with screens across the Upper and Lower Aquifers.

Decreasing concentration trends are observed in monitoring wells estimated to be screened beneath the
blue clay aquitard east of the grey shaded area (MW-23C and MW-42C; Figure 5-6). Chromium
concentration decreases in wells MW-23C and MW-42C are attributed to the current remedial actions.
These remedial actions limit northerly migration of Cr(VI) into the Lower Aquifer, minimize downward
gradients between the Upper and the Lower Aquifers, and enhance upward vertical gradients from the
Lower Aquifer toward the Upper Aquifer through groundwater Upper Aquifer extraction.

Concentrations have also decreased in monitoring wells MW-28C, MW-92C, and MW-100C as a result of
remedial actions. Monitoring wells MW-28C, MW-92C, and MW-100C are located within the blue clay
transition zone (grey area on Figure 5-6), where the blue clay is intermittently present, thin, and sandy,
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resulting in hydraulic communication between the Upper and Lower Aquifers. As presented in the Lower
Aquifer CSM Report (Arcadis 2016c), complete Cr(VI) concentration reductions in the transition zone at
locations such as MW-92C and MW-100C were not expected to occur until Cr(VI) concentrations were
first reduced in the Upper Aquifer given the hydraulic communication between the Upper aquifer and the
transition zone.

Figure 5-5 shows chromium concentrations for the Lower Aquifer monitoring wells as well as the 10 pg/L
plume in the deep zone of the Upper Aquifer for both the Fourth Quarter of 2015 (shown as a blue
shaded area on the left panel) and the Fourth Quarter of 2019 (right panel). Between the Fourth Quarter
of 2015 and Fourth Quarter of 2019, the 10 pg/L plume outline in the deep zone Upper Aquifer has
contracted southeast of both MW-92C and MW-100C (Figure 5-5), indicating favorable conditions for
concentration reductions as lower concentration groundwater in the Upper Aquifer slowly mixes with
groundwater affected by chromium in the Lower Aquifer. However, after an initial favorable decrease in
Cr(VI) concentrations in response to remedy implementation, recent Cr(VI) concentration trends at MW-
92C have generally stagnated, and recent Cr(VI) concentration trends at MW-100C have increased
(Figure 5-6). Chromium concentrations in MW-92C and MW-100C are higher (greater than 10 pg/L) than
the Upper Aquifer concentrations above these wells, as shown as the blue shaded area on Figure 5-6.
These observations suggest that additional changes to the flow conditions in the vicinity of MW-92C and
MW-100C are likely needed to further improve Cr(VI) concentrations.

As a result, on January 9, 2020, PG&E submitted an email to the Water Board requesting approval to
conduct an 18-month pilot test that will involve turning EX-29, EX-30, and EX-37 off to assess if gradients
and concentration reductions may be improved by changing the extraction well configuration in this area.
Turning off these extraction wells may facilitate flushing of surrounding groundwater with lower chromium
concentrations through these wells. Additional information was provided to the Water Board on February
14, 2020 (PG&E 2020) following a request from the Water Board on February 6, 2020 (Water Board
2020). Approval to perform the pilot test is pending.

5.1.3.2 Recommendations and Annual Operational Plan

The current remedial actions for the Lower Aquifer are reducing the Cr(VI) plume footprint and mass in
the Lower Aquifer. PG&E will continue implementing the following current remedial actions to reduce
mass of Cr(VI) in the Lower Aquifer.

o Lower Aquifer supply wells Ryken-8 and Ryken-9 will remain off, except for very brief periods during
which primary water supply from FW-03 and FW-04 is unavailable, to minimize the potential for
inducing downward gradients between the Upper and Lower Aquifers.

o Upper Aquifer groundwater extraction will continue for the ATUs (i.e., EX-53, IW-01) to enhance
upward vertical gradients from the Lower Aquifer toward the Upper Aquifer.

e EX-26 will remain off to prevent the potential for induced northern migration of Cr(VI) into the Lower
Aquifer and to enhance vertical upward gradients near MW-100C.

e Operation of Upper Aquifer wells EX-29, EX-30, and Upper and Lower Aquifer screened extraction
well EX-37 will continue except during evaluation of gradients with these wells off in the proposed
pilot test.
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e To evaluate alternatives for future chromium concentration reductions at wells MW-92C and MW-
100C, which are located within a complex hydrogeological setting, PG&E requested to conduct an 18-
month pilot test. The pilot test will assess if inducing changes to the gradients in this area will
facilitate groundwater flushing with lower chromium concentrations through these wells. Approval to
perform the pilot test is pending. Once approval to conduct the pilot test is received, and sufficient
data have been obtained to assess the potential benefits of limited or no extraction from wells EX-29,
EX-30, and/or EX-37, PG&E will use the findings to inform a proposed longer-term strategy for
addressing concentrations at MW-92C and MW-100C.

In May 2016, PG&E submitted the Lower Aquifer CSM Report (Arcadis 2016c). As required by the 2015
CAO (Water Board 2015), within 90 days of Water Board approval of the Lower Aquifer CSM Report,
PG&E will prepare a feasibility assessment for remediation of Cr(VI) in the Lower Aquifer. However, as
discussed above, PG&E does not recommend taking any additional remedial actions to address Lower
Aquifer chromium concentrations at this time, other than conducting the proposed pilot test; therefore,
there is no current need to conduct a feasibility assessment.
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6 PLUME CLEANUP WITH ONGOING IRZ OPERATIONS

Cleanup of the higher concentration Cr(VI) plume is achieved via in situ treatment by injecting an organic
carbon source (initially sodium lactate, now ethanol) to stimulate rapid growth of naturally occurring
microbes in the subsurface that convert soluble Cr(VI) to relatively insoluble trivalent chromium (Cr[lII]).
Cr(VI) is reduced to Cr(lll) directly by microbes creating anaerobic conditions or indirectly via chemical
reduction by reduced iron and sulfide (produced under anaerobic conditions). Cr(lll) is removed from
groundwater by the precipitation of chromium hydroxides and iron-chromium hydroxides.

Figure 2-1 shows the location of the IRZ area, which historically consisted of the Central Area, SCRIA,
and Source Area IRZs. Table 2-1 provides the general chronological descriptions for startup and
operation of the Central Area, SCRIA, and Source Area IRZs. The following sections summarize the IRZ
expansion projects completed during the four-year evaluation period, the ongoing operation of the IRZ
systems, and the continued remedial progress achieved with the existing IRZs throughout the plume, as
well as recommendations for operational improvements.

6.1 IRZ Expansion Projects 2015 through 2019

As discussed in Section 2, the IRZ remedy design and planned operations presented in the RTA (Arcadis
2014) included sequential expansions beginning in 2015, within the first few years (implemented in 2016
to 2017), and after approval of the HCP (i.e., potential startup in 2019). The 2015 expansion was
completed and was first operated in 2016. The 2016 to 2017 planned expansion was completed and first
operated in 2017. In 2017, PG&E consulted with and received approval from USFWS and CDFW to
complete the 2018 Western IRZ expansion west of Fairview Road, with the installation of new
infrastructure in the existing SCRIA IRZ and Source Area IRZ before approval of the HCP (USFWS 2017;
CDFW 2017). The RTA did not account for expansions or construction in 2018 (Arcadis 2014). However,
during adaptive operations evaluations, new projects in the higher concentration, more difficult-to-
remediate areas were identified and implemented in 2018 and 2019.

Additional remedy enhancements planned in habitat in the western Central Area and SCRIA IRZs have
not been implemented pending issuance of the HCP, Section 10 ITP, and Section 2081(b) ITP. The
USFWS approved the HCP and issued the Section 10 ITP in 2019. The CDFW is finalizing the Section
2081(b) ITP in First Quarter 2020. The planned expansions for the 2019 on the western edge of the IRZ
systems is also delayed pending approval of the required modifications to the 2016 Notice of Applicability
of General Waste Discharge Requirements for IRZs and the Freshwater Injection System (2016 NOA;
Water Board 2016a), as discussed in Section 2.3. During the Fourth Quarter of 2019, the WCB extraction
wells were converted to IRZ injection wells to target Cr(VI) along and north of Community Boulevard.
Operation of the converted IRZ wells began in the First Quarter of 2020. This conversion is generally
consistent with the schedule presented in the RTA Arcadis 2014.

6.2 Central Area IRZ

Figure 2-1 shows the location of the Central Area IRZ system, constructed across a portion of the plume
core (along Frontier Road) to remove Cr(VI) as groundwater migrates north through the IRZ. The original
Central Area IRZ system, constructed in 2007, consisted of 12 remediation wells (CA-RW-01 to CA-RW-
12) screened in the shallow zone (approximately 80 to 115 feet below ground surface) of the Upper
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Aquifer and spaced 150 feet apart in an east-west line perpendicular to the direction of groundwater flow.
The system was expanded with 21 additional wells, including coverage in the deep zone of the Upper
Aquifer and extension of the line to the east and west in the shallow zone of the Upper Aquifer, during the
Third and Fourth Quarters of 2012. With the additional wells, the spacing of injection wells in the shallow
zone is approximately 75 feet, while the deep zone spacing is about 150 feet, although spacing varies
along the line. Continuous operation of the expanded system began in November 2012. No further
construction or expansions have been completed since 2012.

6.2.1 Remedial Implementation and Effectiveness

The expanded Central Area IRZ began operation in 2012. Operations typically comprise injection into a
subset of the injection wells, with five to ten wells operated at a time. The active injection wells are
rotated periodically to establish and sustain treatment across and downgradient of the Central Area IRZ.
The primary focus areas during the last four years of operation were injection in the deep zone of the
Upper Aquifer and in previously treated areas where the reducing capacity waned. Injection water is
sourced from a combination of Central Area extraction wells and water extracted north of Barstow-
Bakersfield Highway and imported to the Central Area.

TOC dosing concentrations over the last four years varied by injection well and ranged from 30 to 60
milligrams per liter (mg/L). The upper range of TOC (60 mg/L) was initiated in selected injection wells to
improve downgradient reagent distribution and Cr(VI) treatment where previously operated injection wells
had not treated target areas. Since the start of the expanded Central Area IRZ system, routine well
rehabilitation has been incorporated into the operations and maintenance program. Throughout 2019,
operation of the Central Area IRZ system was maintained at or greater than the planned injection flow
rates and ethanol volumes per the 2019 operational plan (Arcadis 2019a), as presented in Table 2-3.
Appendix A includes monthly groundwater recirculation and ethanol discharge volumes for 2019.

Figures 6-1 and 6-2 compare Cr(VI) isoconcentration contours in November 2007 (before IRZ startup) to
contours documented during the Fourth Quarter of 2018 and the Fourth Quarter of 2019 for the shallow
and deep zones of the Upper Aquifer, respectively®. Monitoring results from the Central Area IRZ
monitoring network demonstrate effective treatment of Cr(VI) in the shallow and deep zones of the Upper
Aquifer as groundwater passes through the IRZ. Areas requiring further evaluation are discussed below.

The clean water front in the shallow zone of the Upper Aquifer (white area) has been detected more than
3,000 feet downgradient of the IRZ (CA-MW-600-series wells), as shown on Figure 6-1. Reagent
distribution and treatment have been observed and sustained in the central and eastern portions of the
system through 2019. At the far western side of the system (labeled “Western Central Area Plume
Extent” on Figures 6-1 and 6-2), concentrations of Cr(VI) at monitoring wells (e.g., CA-MW-302D, CA-
MW-313R, CA-MW-401, CA-MW-402S, CA-MW-412D) have remained relatively elevated (e.g., Cr[VI] at
concentrations of 50 ug/L) over the last four years, with occasional fluctuations. A subset of injection wells
had been operated in the western extent of the Central Area IRZ in an attempt to influence IRZ treatment
in this area. However, the groundwater flow direction has changed over time from northwesterly to a
more northerly direction, making it difficult to treat the western extent of the plume with the current Central
Area injection wells, which were designed based on the northwesterly flow direction. In addition, the

3 Appendix A includes complete Cr(VI) isoconcentration contours including data used for contouring
during the Fourth Quarter of 2017 and the Fourth Quarter of 2019.
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available screen intervals in existing wells are not at the appropriate depths to reach the impacts in the
deep zone at CA-MW-302D.

On June 6, 2019, PG&E submitted the 2019 Western IRZ Expansion Basis of Design (Arcadis 2019c)
with plans to delineate Cr(VI) in this area and expand the remedial system to address Cr(VI) in the
western Central Area. The project was planned for 2019 but was not completed due to delays in
obtaining CDFW and USFWS permits and Water Board permit revisions. The USFWS approved the HCP
and issued the Section 10 ITP in 2019. The CDFW is finalizing the Section 2081(b) ITP permit in the First
Quarter 2020. PG&E first discussed the revision to the IRZ NOA to allow the western IRZ expansion with
the Water Board staff in a meeting on November 27, 2018. A request to modify the IRZ NOA was
subsequently submitted to Water Board staff on March 18, 2019, and PG&E submitted a proposed
modification memo on September 20, 2019 (Arcadis 2019f). Water Board revision of the IRZ NOA is still
pending and further delaying construction of this project. PG&E plans to construct the proposed IRZ
expansion as soon as practicable after the Water Board issues the IRZ NOA revision.

In the deep zone of the Upper Aquifer, treatment previously established near or downgradient of deep-
screened Central Area injection wells was maintained. As shown on Figure 6-2, on the east side and in
the middle of the system, the clean water front has migrated up to 1,600 feet downgradient in various flow
paths, except for the eastern end of the system represented by CA-MW-315D and CA-MW-306D in the
center. Upgradient injection wells have been operated in various configurations (e.g., different screen
intervals, combinations of adjacent injection wells, TOC dosing modifications) to attempt to treat
persistent Cr(VI) mass on the east end of the system near CA-MW-315D (labeled “Eastern Central Area”
on Figure 6-2). Limited signs of treatment (such as reduced nitrate and chromium concentrations) have
been observed; however, treatment has not been complete. As shown on Figure 2-6, remedy
enhancements are planned in this area to target remaining Cr(VI) concentrations greater than 50 pg/L.
On the west side of the system, treatment has been effective within the first 200 feet of the injection line
but has not yet reached the western area represented by well CA-MW-302D (Figure 6-2). The planned
western Central Area IRZ expansion project is anticipated to reduce concentrations at well CA-MW-302D
(Figure 2-6).

6.2.2 Recommendations and Annual Operational Plan

Operation of the Central Area IRZ has primarily resulted in the establishment of a sustained Cr(VI)
treatment zone in the deep zone of the Upper Aquifer, while residual treatment has generally continued in
the shallow zone of the Upper Aquifer from previous injections. Continuing to periodically rotate operation
of injection wells is recommended to maintain Cr(VI) reduction in previously treated areas and to
reestablish treatment in areas with potential rebounding concentrations of Cr(VI). Cr(VI) concentrations
will continue to be evaluated at target monitoring wells to determine if an increase in TOC dosing
concentration is needed to improve reagent distribution and Cr(VI) treatment at downgradient locations.
Routine well rehabilitation is also planned for 2020 to sustain injection and treatment performance. The
2020 operational plan for the IRZ system as a whole (April 2020 through March 2021) is summarized in
Table 2-4 and discussed in Section 8.

Upon completion of the required modifications to the 2016 NOA (Water Board 2016a), the system will be
expanded to address persistent Cr(VI) in the far western extent as summarized in the 2019 Western IRZ
Expansion Basis of Design (Arcadis 2019c). To target remaining Cr(VI) concentrations greater than 50
pg/L on the eastern end of the system near CA-MW-315D, a Central Area remedy enhancement BOD will
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be submitted in 2020 and included in the workplan for remedy enhancements that follows this four-year
report.

6.3 SCRIA IRZ

Figure 2-1 shows the layout of the SCRIA IRZ system. The history of system expansions is summarized
in Table 2-1. The SCRIA IRZ system was initially constructed in 2009. Progress in building out the
remedy in several stages and treating the area between Community Boulevard and Frontier Road has
been an ongoing process from 2009 to 2019. The stages of SCRIA buildout were:

o Initial installation in 2009 of 12 remediation wells in two parallel west-east trending injection lines (SC-
IW-21 through SC-IW-26 and SC-IW-32 through SC-IW-37, with approximately 300-foot spacing;
Figure 6-3);

e Late 2014 and early 2015: six injection wells (SC-IW-10 through SC-IW-15);

e March 2017: nine injection wells (SC-IW-16 through SC-IW-20, SC-IW-30, SC-IW-31, SC-IW-38, and
SC-IW-39);

e Fourth Quarter 2017: seven injection wells (SC-IW-40 through SC-IW-46) west of Fairview Road;
e Third Quarter 2018: four extraction wells (EX-59, EX-60, EX-61, and SC-IW-15); and

e Fourth Quarter of 2018: five injection wells (SC-IW-60 through SC-IW-64), conversion of two wells to
injection wells (EX-57 and EX-58), and installation of three extraction wells (EX-63 through EX-65),
none of which were previously included in the RTA (Arcadis 2014).

6.3.1 Remedial Implementation and Effectiveness

Figures 6-3 and 6-4 compare Cr(VI) isoconcentration contours in October 2009 (before IRZ startup) to
contours during the Fourth Quarter of 2017 and the Fourth Quarter of 2019 in the shallow and deep
zones of the Upper Aquifer, respectively*. Proactive investigations to improve the understanding of plume
conditions and continual performance evaluations have been used in a feedback loop to improve design
methodology, identify difficult-to-treat areas, and enhance design remedy. During the last four years,
injections were primarily focused on the deep zone of the Upper Aquifer on the southeast side of the
system (labelled “Deep East SCRIA” on Figure 6-4) and in the shallow and mid-depth zones of the Upper
Aquifer on the western side of the system. Cr(VI) concentration reductions have been observed in the
vicinity and downgradient of active IRZ injection wells as shown by the white and light colored areas on
Figures 6-3 and 6-4.

To optimize reagent distribution while minimizing biofouling in injection wells and conveyance piping
across the SCRIA IRZ, the TOC dosing concentration was increased in May 2017 from 50 mg/L (2016
and early 2017) to 75 mg/L. The average TOC concentration was again increased in July 2018 to 100
mg/L to further improve reagent distribution and Cr(VI) treatment. Performance evaluation of the
injectability of the SCRIA IRZ wells under various TOC dosing levels indicates that this dose generally
optimizes the ability to distribute TOC without causing excessive biofouling. Operation of the SCRIA IRZ

4 Appendix A includes complete Cr(VI) isoconcentration contours including data used for contouring
during the Fourth Quarter of 2017 and Fourth Quarter of 2019.
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system was maintained throughout 2019 at injection flow rates and ethanol volumes above the 2019
operational plan (Arcadis 2018b). Appendix A includes monthly groundwater recirculation and ethanol
discharge volumes for 2019.

Design methodology was improved by evaluating the performance of injections conducted at the site
through that time. A comparison of performance data indicated that organic carbon distribution and
Cr(VI) reduction were optimal at a well spacing of 150 feet. The original design for the SCRIA in 2009
was constructed at a spacing of 300 feet, and this spacing had been assumed in the RTA plans. Starting
with the 2015 SCRIA expansion, the more robust 150-foot spacing was used for expansions of the IRZ
systems. The RTA planned installation of five injection wells in the SCRIA between 2015 and 2019.
Based on the performance evaluation, this number of wells was increased by nine wells to 15 wells in the
expansions completed between 2015 and 2017, as detailed in Table 2-2. The results of this design
change have validated the effectiveness of the 150-foot well spacing. Dose-response wells and
downgradient monitoring wells placed in between injection wells, including SC-MW-13S, SC-MW-42S/D,
MW-180RS/D, and MW-178S/D, have verified establishment of Cr(VI) treatment with this improved
design.

Performance evaluations also revealed areas where Cr(VI) treatment was not proceeding as expected in
in some portions of the SCRIA. As shown on the middle 2017 panel of Figure 6-4 (labelled “Eastern
SCRIA”), Cr(VI) concentrations were not declining and remained above 100 pg/L along Summerset
Boulevard (SC-MW-02D and SC-MW-03D), while the model predicted that treatment should be
progressing. In addition, the area of elevated concentrations that was initially above 1,000 ug/L at SC-
MW-26D in the deep eastern SCRIA, treatment progress was slow, and concentrations remained above
500 pg/L in 2017, as shown on the middle panel of Figure 6-4. Proactive investigations in this area with
persistent Cr(VI) concentrations were completed in 2017 and 2018 to improve the understanding of plume
conditions.

The results of these proactive investigations revealed that groundwater was flowing in the vicinity of SC-
MW-02D and SC-MW-03D but at a slow rate, that the deep zone of the aquifer in this area exhibits semi-
confined behavior, and that Cr(VI) was present in groundwater at concentrations greater than 1,000 pg/L
in a larger area upgradient of SC-MW-26D than previously understood (Arcadis 2018a and Arcadis
2019c). Figure 1 (included in Appendix A) from the Basis of Design for the Deep SCRIA East In-Situ
Reactive Zone near EX-57 and EX-58 (Arcadis 2018d) shows the expanded area of elevated
concentrations, as indicated by the Cr(IV) concentrations 1,000 and 1,100 ug/L detected in the deep
screen intervals of new wells EX-57 and EX-58, respectively.

The first remedial enhancement designed based on the investigation results was installation of three new
extraction wells (EX-59 through EX-61) and conversion of existing injection well SC-IW-15 to an
extraction well. Construction of this system was beyond what was originally planned for the remedy in the
RTA. Extraction operations began during the Third Quarter of 2018 to enhance clean water flushing of
the Cr(VI) plume east of Summerset Road in the deep zone of the Upper Aquifer. The operation of these
extraction wells proved effective, with the 100 pg/L plume previously detected at SC-MW-02D and SC-
MW-03 retreating to Summerset Road, as shown on the Fourth Quarter 2019 panel on Figure 6-4
(labelled “Eastern SCRIA").

The second remedial enhancement designed based on the investigation targeted the expanded 1,000
Mg/L area as detailed in the Basis of Design for the Deep SCRIA East In-Situ Reactive Zone near EX-57
and EX-58 (Arcadis 2018d). This remedy enhancement proactively targeted treatment of these elevated
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Cr(VI) concentrations that appear relatively difficult to treat (Arcadis 2018d) through a dense network of

recirculation wells. During the Fourth Quarter of 2018, five injection wells (SC-IW-60 through SC-IW-64)
and three extraction wells (EX-63 through EX-65) were installed, and two wells (EX-57 and EX-58) were
converted to injection wells. None of these wells were previously considered in the RTA (Arcadis 2014).

A subset of these injection wells has operated since April 2019. While decreases have been observed at
nearby monitoring wells, Cr(VI) concentrations are also fluctuating. The fluctuating concentrations may
be due to the operation of nearby extraction wells (EX-63 through EX-65), which are drawing high Cr(VI)
concentrations in this area towards them, and the complexity of the geologic conditions in this area
(labelled “Deep East SCRIA” on Figure 6-4). Shallow monitoring wells in this area have exhibited
decreases in Cr(VI) concentrations, likely due to operation of the extraction wells in conjunction with deep
zone injection operations. Based on these trends, it appears that treated water injected into the deep
zone is moving into the shallow zone, which is resulting in incomplete treatment of the deep zone.
Injection wells will be reconfigured to inject into both shallow and deep screens in 2020 to facilitate
flushing of treated water through the deep zone.

Investigation was also completed during installation of the SCRIA west of Fairview Road in 2018. Results
from the sampling of injection well SC-IW-40 and new monitoring well SC-MW-44S revealed a greater
western extent of Cr(VI) above 100 ug/L than was previously understood in the western SCRIA, as shown
by comparison of the western extent of the plume in the shallow zone between the 2017 and 2019 panels
on Figure 6-3 (labelled “Western SCRIA Plume Extent”).

6.3.2 Recommendations and Annual Operational Plan

Operation of a subset of SCRIA IRZ injection wells will continue in 2020, targeting the remaining high
chromium concentrations in the deep zone of the Upper Aquifer in the southeastern area and the shallow
and mid-depth zones of the Upper Aquifer in the western area of the SCRIA IRZ. Injection wells will
continue to be dosed with a TOC concentration of 100 mg/L. Routine well rehabilitation is planned for
2020 to sustain injection and treatment performance. The 2020 operational plan for the IRZ system as a
whole (April 2020 through March 2021) is summarized in Table 2-4 and discussed in Section 8.

The RTA planned for expansion of the SCRIA IRZ in the northeast in early 2019. This project has been
constrained and delayed because it is within wildlife habitat and the HCP, Section 10 ITP, and Section
2081(b) ITP wildlife agency permits were delayed past the May 2018 assumption of approval in the RTA.
The USFWS approved the HCP and issued the Section 10 ITP in 2019. As such, this project is
recommended to proceed in 2020, in line with the updated modeling assumptions presented in Section
3.2.

Proactive expansion of the IRZ to treat the expanded western extent of the plume in the shallow zone
was proposed in a BOD submitted on June 6, 2019. Updated groundwater modelling conducted as part
of this four-year assessment (Section 3.2) indicated that layout of injection wells proposed in the BOD will
result in a gap in Cr(VI) treatment in this area and extend the time required to treat the 50 pg/L plume
several years beyond 2025. As such, the workplan that follows submittal of this report will provide a plan
for additional infrastructure in this area within the constraints of property accessibility to improve treatment
and treat the 50 pg/L plume by 2025. Note, this proposed project is within wildlife habitat and was
delayed due to wildlife agency permitting issues as described above for the northeastern SCRIA project,
but the final necessary Section 2081(b) ITP is expected to be approved in First Quarter 2020. This
project also requires a modification of the IRZ NOA to expand the area of allowable injection. As
mentioned above in Section 6.2.1, PG&E has been discussing the revision to the IRZ NOA to allow the

arcadis.com
Hinkley_Four-Year-Comprehensive-Cleanup-Status-and-Effectiveness-Report-2016-2019-Text_20200330_Final 6-6



FOUR-YEAR COMPREHENSIVE CLEANUP STATUS AND EFFECTIVENESS REPORT (2016 TO 2019)

western IRZ expansion since late 2018. Water Board revision of the IRZ NOA revision is still pending and
further delaying construction of this project, and permitting constraints may become a rate limiting factor
to achieving treatment of the 50 pg/L plume by 2025.

6.4 Source Area IRZ

Figure 2-1 shows the layout of the Source Area IRZ system, and the history of system expansions is
summarized in Table 2-1. The Source Area IRZ was originally constructed in 2008. Progress in building
out the remedy in several stages has been ongoing from 2008 to 2019. The stages of Source Area IRZ
buildout were:

e May 2008 installation of four extraction wells (SA-RW-01 through SA-RW-04) and 12 injection wells
(SA-RW-05 through SA-RW-16).

e May 2011: installation of northern line of injection wells (SA-RW-17 through SA-RW-21), conversion
of the four 2008 extraction wells to injection wells, and installation of three extraction wells further
north (SA-RW-22, SA-RW-23, and SA-RW-25). This line of wells is labeled “northern line” on Figures
6-5 and 6-6.

e April 2015: installation of 13 new injection wells (SA-RW-26 through SA-RW-38) in April 2015,
including in-fill wells to decrease well spacing in the northern line (SA-RW-26 through -34), SA-RW-
38 near the compressor station surface impoundments, and wells in the southwestern Source Area
(SA-RW-35 through -37).

e 2016: proactive investigation of the southern portion of the plume to inform the next phase of system
expansion.

e October 2017: installation of 10 injection wells (SA-RW-39 through SA-RW-48). The 2017 Source
Area IRZ installation included a closer well spacing than the seven wells included in the RTA (Arcadis
2014) and an additional line of injection wells, resulting in installation of four wells more than planned
in the RTA (Arcadis 2014). Two wells planned in the RTA (Arcadis 2014) for installation within the
active Hinkley Compressor Station were not installed at that time pending investigation of Cr(VI)
concentrations near MW-01 (Table 2-2).

e March 2018: installation of three injection wells (SA-RW-54 through SA-RW-56) west of SA-RW-37
and an additional extraction well (EX-54). Two additional injection wells (SA-RW-50 and SA-RW-51)
were installed in the northern line.

e Fourth Quarter of 2019: installation of extraction well SA-RW-57. Regular operation of SA-RW-57 is
anticipated to begin during the Second Quarter of 2020 or sooner.

In total, since 2015, an additional 10 injection wells and two extraction wells have been constructed in the
Source Area IRZ beyond those planned in the RTA (Table 2-2).

The 2019 Source Area IRZ operations for 2019 are summarized in comparison with the 2019 operational
plan in Table 2-3. Appendix A includes monthly groundwater recirculation and ethanol discharge volumes
for 2019. Operational flow rates and ethanol volumes for the Source Area IRZ were within or above the
operational planned ranges in 2019 with the goal of hydraulically influencing groundwater with the highest
Cr(VI) concentrations.
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6.4.1 Remedial Implementation and Effectiveness

The Source Area south and just north of Community Boulevard contained the highest baseline Cr(VI)
concentrations on site (Figures 3-2 and Figure 3-3). Areas with concentrations greater than 1,000 pg/L
recently (and more than 9,000 pg/L historically) have been observed (Figures 6-5 and 6-6). Remedial
performance over the last four years has been achieved through diligence of system operations, IRZ
expansions, enhancements beyond what was planned in the RTA, and proactive investigations. These
activities have improved the understanding of plume conditions. During this four-year period, injections
focused on the highest chromium concentration area of the deep zone of the Upper Aquifer in the
northern Source Area and other portions of the shallow and deep zones of the Upper Aquifer with
chromium concentrations greater than 100 pg/L across the Source Area. As a result of these operations,
treatment has steadily progressed and become well established across much of the Source Area.
However, achievement of 50 pug/L concentrations in this portion of the plume is slower in areas that
initially contained Cr(VI) concentrations greater than 1,000 ug/L before initiating IRZ operations. In
addition, a portion of the Source Area originally planned for treatment has not been targeted to date due
to dewatering conditions and limited saturated thickness due to the ongoing drought (Figure 6-5, See
Section 4).

In the shallow zone (Figure 6-5), Cr(VI) concentrations were treated to less than 50 and 10 pg/L in the
northeast Source Area progressing from the northern line to north of Community Boulevard. Cr(VI)
treatment to less than 10 and 50 pg/L has also been well established and bisects the Source Area plume
in the south from the 2018 Western IRZ expansion wells SA-RW-54 through SA-RW-56 in the west,
through the 2017 Source Area IRZ in the central Source Area (SA-RW-39 through SA-RW-42), to the
east at monitoring well SA-MW-35S. Injections in the shallow zone since 2011 have also resulted in a
clean water front immediately downgradient of the northern line on the west (SA-RW-17 in the west
through SA-RW-29 in the east). In response to IRZ operations, Cr(VI) concentrations previously greater
than 1,000 ug/L across much of the area have declined to maximum concentrations of less than 300 pg/L
to the south of Community Boulevard.

In the deep zone (Figure 6-6), notable treatment has been established in the central Source Area from
operation of the 2017 Source Area IRZ (SA-RW-39 through SA-RW-42) and across the entire northern
line SA-RW-26 in the west to SA-RW-21 in the east. Evidence of treatment downgradient from these
locations in higher concentration areas has been observed but is occurring more slowly than that
observed in the shallow zone (Figure 6-5).

Although Cr(VI) concentrations have decreased below 50 pg/L across much of the shallow and deep
zones of the Upper Aquifer where injection wells have operated over the last four years, slower progress
is occurring in areas of baseline Cr(VI) concentrations greater than 1,000 pg/L. In these areas, Cr(VI)
concentrations are decreasing steadily, but are taking longer to reach 50 ug/L than areas with lower initial
concentrations. One example is in the shallow zone in the northwest-trending area of chromium
concentrations greater than 1,000 pg/L historically extending from MW-20 northwest through SA-MW-06S
(shown on the 2011 panel on Figure 6-5). Cr(VI) concentrations in this area have been reduced to less
than 3.1 ug/L proximal to the injection transect at locations like SA-MW-01S and SA-MW-02S. Farther
downgradient at SA-MW-06S, concentrations have significantly decreased by an order of magnitude but
are not yet less than 50 ug/L (2019 panel on Figure 6-5). In the deep zone, baseline concentrations
greater than 1,000 pg/L were observed in the northeast Source Area from PMW-03 north to SA-MW-10D
and east towards SA-MW-20D. This area includes the well historically exhibiting the highest Cr(VI)
concentration on site with concentrations higher than 9,000 pg/L SA-MW-05D. Cr(VI) concentrations in
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this initially high concentration area have significantly declined by an order of magnitude; however, the
progress is slower than initially anticipated, and Cr(VI) concentrations are still greater than 50 pg/L.

Proactive investigations identified additional areas that require treatment and, in conjunction with water
level data collected during monitoring, identified areas where the shallow zone is dewatering due to
drought that are difficult to treat at this time. The following paragraphs first discuss characterization of
additional areas of plume under the compressor station that began in 2017 and then discuss the
characterization of dewatered areas identified from investigations conducted in 2016 and 2018.

In 2017, PG&E initiated an additional investigation into elevated Cr(VI) concentrations beneath the
compressor station to evaluate the potential reasons that Cr(VI) concentrations have rebounded at
monitoring wells MW-01 after IRZ injections are suspended. Well MW-01 is located northeast of the high
concentration area identified through the 2017 investigation under the compressor station (Figure 6-5,
bottom panel). The initial investigation in 2017 indicated that elevated Cr(VI) concentrations are present
upgradient to the southwest of MW-01 at two locations (SA-MW-39S/D and SA-MW-40S/D), beyond the
current extent of remedial infrastructure. Two additional monitoring well pairs (SA-MW-42S/M and SA-
MW-43S/M) were installed as part of further investigation in 2018 to define the Cr(VI) distribution to the
south and southwest of MW-01. Data collected to date have revealed an area of Cr(VI) concentrations
greater than 500 pg/L within the shallow zone upgradient of MW-01 at SA-MW-39S and SA-MW-39D,
which extends as far south as SA-MW-43S and SA-MW-43M (see southwest portion of bottom panel on
Figure 6-5). Cr(VI) concentrations greater than 50 pg/L at MW-17 are also likely sourced from untreated
mass in the newly identified area.

To address this residual Cr(VI), a remedy enhancement was proposed in a design naotification submitted
in October 2019 (Arcadis 2019¢e). For the first phase of installation, an extraction well within the
compressor station (SA-RW-57) was constructed during the Fourth Quarter of 2019. Extraction at SA-
RW-57 is anticipated to begin in April 2020. Monitoring data obtained during extraction at SA-RW-57 will
provide additional insight into mobility of the mass in this area and groundwater gradients. These data
will be reviewed to select the most appropriate locations for one to three additional IRZ injection wells in
the second phase of implementation. Additionally, once extraction at SA-RW-57 is initiated, it is
anticipated that IRZ injection at wells southeast of the high concentration area (SA-RW-43/44/45) will be
resumed to treat Cr(VI) remaining in the SA-MW-34S and MW-17 area.

Drought conditions have progressed since 2011 (Section 4), resulting in steadily declining groundwater
levels across the Hinkley Valley. The declining groundwater levels are particularly severe in the western
portion of the Source Area, where the aquifer was already thinner than other areas of the plume before
drought conditions began. The shallow zone in the western Source Area and extending north into the
western SCRIA just north of the intersection of Community Boulevard and Fairview Boulevard has
become dewatered (Figure 6-5). Monitoring well pair MW-220S/D was installed as part of the proactive
investigation conducted in the Source Area in 2016 to evaluate the extent of Cr(VI) impacted groundwater
west of SA-MW-16S/D and Fairview Road. After the well at MW-220S was constructed, it was discovered
that the shallow interval at MW-220S was dry. This dry well bounds the extent of the western shallow
zone Cr(VI) contaminated groundwater, resulting in retraction of the western plume extent in this area
(2011 panel versus 2017 panel on Figure 6-5).

As discussed above and in the BOD for the 2018 western IRZ expansion (Arcadis 2017b) and shown in
the hydrograph for shallow zone monitoring wells in Exhibit 6-1 below, groundwater levels in monitoring
wells throughout the western shallow zone in the Source Area and southwestern SCRIA are on a
declining trend. Decreases of more than 10 feet in some locations have been observed since 2011
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(when the last significant Mojave River flow occurred). The increasing groundwater elevation trend
observed at SA-MW-26S from early 2018 through early 2019 coincides with injections into SA-RW-54
through SA-RW-56 (Figure 6-5). Due to the declining water levels, the 2018 western expansion did not
include the two westernmost injection wells planned in the RTA near dry well MW-220S (Arcadis 2017b).
The 2018 western expansion did include SA-RW-53 (Figure 6-5). However, when SA-RW-53 was
installed and screened across the shallow zone, it did not yield water. Under current conditions, the
shallow zone in this western area near the intersection of Community Boulevard and Fairview road is very
thin, with an estimated saturated thickness of less than a few feet throughout the hashed area shown on
the 2019 panel of Figures 2-6 and 6-5.

Exhibit 6-1. Hydrographs for shallow zone of the upper aquifer monitoring wells along Fairview Road in the
Source Area
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6.4.2 Recommendations and Annual Operational Plan

Operation of the Source Area IRZ system will continue in 2020, rotating primarily among wells in the
northern and southern Source Area. Operation of a subset of the available injection wells is
recommended in areas where additional treatment is needed with periodic rotations of well locations
and/or screened intervals as areas are treated. The cumulative Source Area IRZ injection flow rate is
expected to decline over time in 2020 as treatment downgradient of existing infrastructure is established.
Subsequently, injections are expected to be focused north of Community Boulevard at the WCB IRZ wells
as discussed below. Routine well rehabilitation is planned to continue in 2020 to sustain injection rates
and treatment performance. The 2020 operational plan for the IRZ system as a whole (April 2020
through March 2021) is summarized in Table 2-4 and discussed in Section 8.
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Operations, investigations, and remedy enhancements are planned in four key areas to continue progress
toward the 50 and 10 pg/L timeframe requirements:

Continued operation and injection well rotations in the northern line of injection wells to continue the
steady but slow progress in reducing Cr(VI) concentrations that were initially greater than 1,000 pg/L
to less than 50 pg/L by 2025. Concentration trends to date and updated groundwater modeling
results presented in Section 3.2 indicate that continued operations in this area can achieve the 50
pg/L target by 2025, although there is some uncertainty on the endpoint and, as such, careful
attention will be paid to operations and progress in this area.

Operation of the new extraction well SA-RW-57 under the compressor station to begin treatment in
the area of Cr(VI) concentrations above 500 and 1,000 pg/L characterized by proactive investigations
in recent years (shallow panel, Figure 2-6). In addition to SA-RW-57, one to three additional injection
wells are currently planned for installation in 2021 in this this area to target elevated Cr(VI)
concentrations beneath the compressor station. The number of IRZ wells will be refined through
monitoring while extraction well SA-RW-57 is operated in 2020 to extract mass from this area, as
discussed in Section 6.3.1.

Convert extraction wells EX-40 and EX-43 to EX-49 along West Community Boulevard to injection
wells and begin injection of ethanol (WCB IRZ). This project will target the area that currently contains
the highest Cr(VI) concentrations at the site north of Community Boulevard in the shallow zone with
injection (Figure 2-6).

Persistent Cr(VI) concentrations at SA-SM-02S in conjunction with Cr(VI) concentration increases
during periods between injections at PMW-05 indicate that an area of persistent, elevated Cr(VI)
concentration is present underneath the compressor station surface impoundments that was not
treated by previous upgradient injections at SA-RW-08 through SA-RW-10. Updated groundwater
modeling results presented in Section 3.2 highlight the potential for this residual mass to prolong the
treatment timeframe to reach 50 pg/L plume reduction requirements. To inform a plan to address this
residual mass, PG&E recommends to proceed with an additional northern Source Area investigation
to characterize the distribution and extent of Cr(VI) mass in this area (shallow panel, Figure 2-6).
This investigation will be included in the workplan that follows this four-year assessment.

Additional infrastructure is not planned at this time to target the western portion of the shallow zone near
the intersection of Community Boulevard and Fairview Road (shown in hashed area on Figure 2-6), given
the limited saturated thickness in this area and ongoing dewatered conditions due to the drought. The
need for additional remedial infrastructure in the western shallow zone will be reassessed should drought
conditions end and water levels in this area recover.
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7/ EVALUATION OF MONITORING FREQUENCY

The 2015 CAO requires review of the monitoring frequency of monitoring wells used to contour the plume
boundary determine whether the sampling frequency for an individual well should be changed each year
in the Annual Cleanup Status and Effectiveness Report (Water Board 2015). The decision trees shown
on Figure 8.1 of MRP Attachment B and Figure 8.2 of MRP Attachment C (Water Board 2015) were used
to determine if a change in monitoring frequency is warranted for monitoring wells located in the Southern
Plume Area and the Northern Plume Area, respectively. The sampling frequency analysis is presented in
Appendix C.

The changes to the sampling frequencies in 2020 are summarized as follows:

e The sampling frequency for 11 monitoring wells changed from quarterly to semi-annually given the
history of concentrations below 3.1 pg/L or stable or decreasing Cr(VI) concentration trends.

e The sampling frequency for 13 monitoring wells changed from semi-annually to annually given the
history of concentrations below 3.1 pg/L or stable or decreasing Cr(VI) concentration trends.

e The sampling frequency for one monitoring well changed from annually to biennially given the history
of non-detect concentrations or decreasing or stable Cr(VI) concentration trends.

e The sampling frequency for four wells changed from semi-annually to quarterly, and for ten wells
changed from annually to semi-annually given increasing Cr(VI) concentration trends or the highest
concentration in the well cluster.
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8 ANNUAL OPERATIONAL PLAN

Table 2-4 provides the operational plan for April 2020 through March 2021 for all remedial systems at the
site.

The monthly average flow rates of extracted water applied to the ATUs in Table 2-4 are similar to those
documented in previous years. The planned rates assume flows sufficient to maintain hydraulic
containment during winter months and also vary seasonally to support crops given changes in
temperature and evapotranspiration rates throughout the year. Actual application rates may vary with
implementation based on cropping and weather patterns.

Due to the interconnectivity of the IRZ systems, a wholistic IRZ system-wide (inclusive of the Central
Area, SCRIA, WCB, and Source Area IRZs) range of monthly average flow rates and ethanol discharge
volumes is provided. The planned total IRZ system flow rate is 300 to 350 gpm, with a monthly ethanol
discharge volume of 940 to 3,670 gallons. The operational plan flow rates are listed as a range to
accommodate well rehabilitation, well rotations, and other maintenance. Using a range of ethanol
volumes allows refinement of TOC concentrations (increases or decreases) to achieve Cr(VI) treatment
while maximizing flow rates and maintaining well health. Using a range of flow rates also allows for
shutting down injection wells once treatment is achieved and sustained in an area rather than continuing
to operate a well simply to maintain flow rates/ethanol volumes.

As required by the 2015 CAO (Water Board 2015), the Water Board will be naotified if operational changes
are planned that will decrease individual system flow rate by 10 percent below the lower bound of the
planned operational range for that remedial system.
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Table 2-1

Chronological Summary of Remedial System Startup, Cumulative Number of Wells, and
Combined Annual Average Extraction Rates

Four-Year Comprehensive Cleanup Status and Effectiveness Report (2016 to 2019)
Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Freshwater Extraction Combined
Period Key Remedial System Event Injection Extraction Rate®
Wells
WEIS (gpm)
1992 — 2001 Operation of East and Ranch LTUs. -- -- 32 744°¢
September 2004 Began operations for DVD LTU. -- -- 2 46
November 2007 Began Central Area IRZ operations. 12 -- 4 284
April — May 2008 Startup of the Source Area IRZ system. 28 - 7 334
October 2009 Began SCRIA IRZ operation. Northwest Area 40 -- 9 334
extraction wells used for SCRIA IRZ supply.
March 2010 Began localized injection for NWFI System. 40 4d 9 476
March — June 2011 Began operations at Gorman, Cottrell, and Ranch 40 5d 23 1,001
ATUs.
April 2011 Began expanded Source Area IRZ system. 49 5d 23 1,001
November 2012 Began expanded Central Area IRZ system and 70 5d 33 1,190
manganese mitigation system operations.
April 2013 Began Yang ATU operations. 70 5d 33 1,157¢
August 2013 Suspended discharge to the Yang ATU and 70 5d 34 1,157
completed construction of the Yang ATU
expansion.
October — December 2013 Restarted irrigation at the Yang ATU. Installed 68 70 5d 34 1,250¢
new Upper Aquifer monitoring wells and two new
extraction wells at the Yang ATU (starting
operation in April 2014).
March 2014 Began operating injection wells IN-03R and IN-06 70 64 34 1,111f
on March 6, 2014. IN-03 may be used when IN-
03R is shut down for maintenance.
May 2014 Began Western Area groundwater extraction with 70 64 37 1,111f

the operation of EX-36.
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Table 2-1

Chronological Summary of Remedial System Startup, Cumulative Number of Wells, and
Combined Annual Average Extraction Rates

Four-Year Comprehensive Cleanup Status and Effectiveness Report (2016 to 2019)
Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Freshwater Extraction Combined
Period Key Remedial System Event Injection Extraction Rate®
Wells
WEIS (gpm)
September 2014 Expanded the Ranch ATU with the addition of 21 70 6 37 1,208¢
acres.
2015 Began operation of the following systems: 88 6 58 1,100"

e April: Expanded Source Area system.
e May: Expanded SCRIA IRZ system.
e June: Community East ATU.

e  September: Northern portion of the Fairview
ATU.

e November: DVD West Pivot.

e December: DVD East Pivot. The new DVD
acreage is 64 acres, including the existing
DVD Westfield.

2016 Began operation of southern portion of the 88 6 58 1,300
Fairview ATU.

October — December 2016 Installed nine new injection wells in the SCRIA IRZ 97 6 58
system.

2017 Installed one new extraction well and began 97 6 59 1,179
operation.

October 2017 — February 2018 Expanded the following systems: 120 6 60 1,179

e Source Area IRZ system — installed 12
injection wells.

e Western IRZ - installed 11 new injection wells
and one extraction well.
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Table 2-1

Chronological Summary of Remedial System Startup, Cumulative Number of Wells, and
Combined Annual Average Extraction Rates

Four-Year Comprehensive Cleanup Status and Effectiveness Report (2016 to 2019)
Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Freshwater Combined

Extraction Extraction RateP
Wells

Period Key Remedial System Event Injection
WEIS (gpm)

2018 Expanded and/or constructed the following 126 6 72 1,368k
systems, operation to begin in 2019:

e Northern Containment: Installed one
extraction well.

e  Community East ATU Extraction: installed five
new extraction wells and converted one
SCRIA IRZ injection well to an extraction well;
operation began in 2018.

e Deep SCRIA East IRZ: installed seven
injection wells and three new extraction wells;
operation to begin in 2019.

e Southeastern extraction: installed two
extraction wells and eight piezometers in the
southeast; operation began in 2019.

2019 Expanded and/or constructed the following 135 7 66 1475
systems, operation to begin in 2020:

e Western Community Boulevard Extraction/IRZ
Conversion: Converted eight ATU extraction
wells to IRZ wells and connected to SCRIA
IRZ system; operation will begin in 2020.

e Southern Source Area IRZ: Installed one IRZ
well within the Hinkley Compressor Station to
be used for extraction; piping construction and
operation will begin in 2020.
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Table 2-1

Chronological Summary of Remedial System Startup, Cumulative Number of Wells, and
Combined Annual Average Extraction Rates

Four-Year Comprehensive Cleanup Status and Effectiveness Report (2016 to 2019)
Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Notes:

aRecirculation wells for IRZ.

b Combined annual average extraction rates for ATUs and Northwest Area extraction wells.

¢ Annual Report Evaluation of Corrective Action for Year 2000-2001 (Alisto Engineering Group 2001).
d First half of 2013.

€ Second half of 2013.

fFirst half of 2014.

9 Second half of 2014.

h Combined rates are calculated from the Fourth Quarter 2015 Monitoring Report for the In Situ Reactive Zone and Northwest Freshwater Injection Projects (Arcadis 2016a)
and Fourth Quarter of 2015 Agricultural Treatment Units Monitoring Report (Arcadis 2016b).

i Combined rates are calculated from the Fourth Quarter 2016 Monitoring Report for the In Situ Reactive Zone and Northwest Freshwater Injection Projects (Arcadis 2017a)
and Fourth Quarter of 2016 Agricultural Treatment Units Monitoring Report (Arcadis 2017hb).

I Combined rates are calculated from the Fourth Quarter 2017 Monitoring Report for the In Situ Reactive Zone and Northwest Freshwater Injection Projects (Arcadis 2018a)
and Fourth Quarter of 2017 Agricultural Treatment Units Monitoring Report (Arcadis 2018b).

kCombined rates are calculated from the Fourth Quarter 2018 Monitoring Report for the In Situ Reactive Zone and Northwest Freshwater Injection Projects (Arcadis 2019a)
and Fourth Quarter of 2018 Agricultural Treatment Units Monitoring Report (Arcadis 2019b).

I Combined rates are calculated from the Fourth Quarter of 2019 Agricultural Treatment Units Monitoring Report (Arcadis 2020a).

Acronyms and Abbreviations:

-- = not applicable; remedial systems not operating
ATU = Agricultural Treatment Unit

DVD = Desert View Dairy

gpm = gallons per minute

IRZ = In Situ Reactive Zone

LTU = Land Treatment Unit

NWFI = Northwest Freshwater Injection

SCRIA = South Central Reinjection Area
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Table 2-1

Chronological Summary of Remedial System Startup, Cumulative Number of Wells, and
Combined Annual Average Extraction Rates

Four-Year Comprehensive Cleanup Status and Effectiveness Report (2016 to 2019)
Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California
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Table 2-2

Summary of Key Differences between Planned and Actual Remedy Implementation
Four-Year Comprehensive Cleanup Status and Effectiveness Report (2016 to 2019)
Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Calendar

Year

prior to CAO [SCRIA IRZ Installation of injection wellst The actual SCRIA expansion completed in 2015 was more robust than in the RTA (Arcadis
(SC-IW-10 to SC-IW-15) 2014).
2015 prior to CAO [Source Area IRZ Installation of injection wells* 15 13 The actual Source Area expansion, completed in 2014 and 2015, consisted of fewer wells than
(SA-RW-26 to SA-RW-38) the RTA due to the results of the investigation completed in the southwest Source Area.
Results of the investigation bound the western extent of the plume along the access road north
of the compressor station and indicated that the last two injection wells in this transect would be
better placed to the north, which is in habitat. Those two wells were planned to be constructed
after the HCP is approved, but were incorporated into 2017-2018 Western IRZ installation.
2016-2017 2 SCRIA IRZ Installation of injection wells* 3 9 The actual SCRIA expansion completed in 2016 was more robust than planned in the RTA
(SC-IW-16 to SC-IW-20 and SC-IW-30, SC-IW-31, (Arcadis 2014).
SC-IW-38, and SC-IW-39)
2017 2 Southeast Source Area Installation of remedial wells* 6 10 The actual southeast Source Area expansion, completed in 2016 and 2017, consisted of more
(SA-RW-39 to SA-RW-48) wells than in the RTA. An additional line of injection wells was added, and more wells were
included within the previously planned lines to the south and the east. The wells to the west on
the compressor station were not installed and are pending completion of investigation activities
in that area.
2017 2 Northern Extraction Optimization Installation of extraction well* 0 1 This extraction optimization project was completed ahead of schedule. Northern extraction
(EX-53) optimization construction was not planned until remedy year 10 in the RTA.
2017-2018 2-3 Western IRZ Installation of remedial wells* 0 12 This project was expedited in advance of the HCP and ITP through consultation with the wildlife
(Source Area SA-RW-53 to SA-RW-56; EX-54; agencies. Note that SA-RW-53 yielded no water and is not being connected to the remedial
SCRIA SC-IW-40 to SC-IW-46) system.
2017-2018 2-3 Source Area IRZ Installation of injection wells within the existing 0 2 This project was initiated to respond to residual Cr(VI) concentrations north of the existing line
(SA-RW-50 and SA-RW-51) northern line* of the Source Area and was beyond the plan in the RTA. One well (SA-RW-51) was added at
the request of the Water Board.
2018 3 Eastern Community ATU Extraction Installation of extraction wells; conversion of 0 6 This extraction optimization and remedial enhancement project was beyond what was
(EX-55, EX-56, EX-59, EX-60, EX-61, SC-IW-15) existing injection well to extraction We||1 evaluated in the RTA.
2018 3 Deep SCRIA East IRZ Installation of remedial wells and monitoring 0 10 This remedial enhancement project was beyond what was evaluated in the RTA.
(EX-63 to EX-65; SC-IW-60 to SC-IW-64; EX-57 to  |wells; conversion of monitoring wells to injection
EX-58) wells®
2018 3 Northern Extraction Installation of extraction well* 0 1 This extraction optimization project was completed ahead of schedule. Northern extraction
(EX-62) optimization construction was not planned until remedy year 10 in the RTA.
2018 3 Southeastern Extraction Installation of extraction wells® 0 2 This project was in addition to the remedial infrastructure evaluated in the RTA (Arcadis 2014).
(EX-66 and EX-67)
2019 4 Western Community Boulevard Extraction/IRZ Well  |Conversion of extraction wells to IRZ wells* 6 converted 8 converted This project converts extraction wells to IRZ injection wells along Community Boulevard in the
Conversion northern Source Area / southern SCRIA IRZ. Construction was completed in 2019 so that
operation could begin in remedy year 5, as evaluated in the RTA. The RTA evaluated
conversion of a set of six wells across the plume, while the project as implemented converted
eight wells in the western portion of the plume to address the area of greatest remaining mass.
2019 4 Southern Source Area (SA-RW-57) Installation of remedial wells* 2 remaining wells on Compressor 1 This project continues expansion in the southern Source Area that began in 2016-2017 and
Station from 2017 Southeast Source was evaluated in the RTA for year 2. Investigation within the Hinkley Compressor Station was
Area Expansion completed in 2017-2018 before design refinement. One well (SA-RW-57), to be operated first
as an extraction well, was installed for Phase | of the expansion within the Hinkley Compressor
Station, compared to two injection wells evaluated in the RTA.

2019 4 Western IRZ Installation 9 see above 2017-2018 The western IRZ expedited in advance of the schedule planned in the RTA (see above). In the
SCRIA and southern Source Area portion of this project, the well installation was more robust
than planned. In the northern source area two wells planned in the were not installed due to dry
conditions.
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Table 2-2

Summary of Key Differences between Planned and Actual Remedy Implementation
Four-Year Comprehensive Cleanup Status and Effectiveness Report (2016 to 2019)
Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Calendar

Year

2015 prior to CAO [Hydraulic Control System, Southern Plume North of |Optimization by shifting extraction to the south Year 10 Prior to Year 1 Improvements to northern hydraulic control system in 2015 well ahead of schedule.
Barstow-Bakersfield Highway
2016 1 Hydraulic Control System, Southern Plume North of  |Operate at monthly target flow rates? 530 to 1,190 gpm extraction 641 to 1,187 gpm extraction Operations within or above plan.
Barstow-Bakersfield Highway
2016 1 Hydraulic Control System, Southern Plume South of |Qperate at monthly target flow rates? 150 to 400 gpm extraction 60 to 377 gpm extraction Actual operations were below plan for 7 months in 2016. Total annual average flow rate 20%
Barstow-Bakersfield Highway below plan. The reduced 2016 operations are not estimated to significantly affect remedial
timeframes.

2016 1 Northwest Freshwater Injection System Operate at monthly target flow rates? 75 gpm injection 72 to 80 gpm injection Operations within 10% of plan or above.

2016 1 Western Area Extraction Monthly operation of system2 ON ON Operations within plan.

2016 1 Central Area IRZ Operate at monthly flow rate and ethanol 75 to 105 gpm recirculation 93 to 120 gpm recirculation Operations within or above plan.

discharge volume target52 120 to 405 gallons ethanol 260 to 418 gallons ethanol

2016 1 SCRIA IRZ Operate at monthly flow rate and ethanol 80 to 110 gpm recirculation 85 to 110 gpm recirculation Operations within or above plan.

discharge volume targe[32 300 to 590 gallons ethanol 379 to 621 gallons ethanol.

2016 1 Source Area IRZ Operate at monthly flow rate and ethanol 75 to 105 gpm recirculation 41 to 94 gpm recirculation In September, the ethanol volume was below the minimum allowable volume of 10% below 700

discharge volume target52 700 to 1,000 gallons ethanol 408 to 907 gallons ethanol gallons (622 gallons actual; 630 gallons notification minimum). In October and November,

actual injection flow rates were 41 and 46 gpm compared to the minimum allowable monthly
injection flow rate of 10% below 75 gpm (68 gpm notification minimum), and actual ethanol
volumes were 418 and 408 gallons, respectively. Given the short duration of this deviation from
the operational plan, these reductions in rates are not anticipated to impact achievement of
CAO remedial timeframes, and rates were returned to within 10% of plan or higher by
December 2016.

2017 2 Hydraulic Control System, Southern Plume North of  |Operate at monthly target flow rates® 530 to 1,100 gpm extraction 601 to 1,177 gpm extraction Operations within or above plan for 11 months. Below plan in April 2017 by 7 gpm; however,

Barstow-Bakersfield Highway this did not impact system performance, and the system and the average annual flow rate was

above plan.

2017 2 Hydraulic Control System, Southern Plume South of |Operate at monthly target flow rates® 70 to 380 gpm extraction 50 to 385 gpm extraction Operations within or above plan for 9 months, below plan for 3 months (January to March) as

Barstow-Bakersfield Highway expected given the plan for the first 3 months was set before resetting goals based on actual
achievable rates. Total annual average flow rate similar to 2016 and not expected to impact
remedial timeframes.

2017 2 Northwest Freshwater Injection System Operate at monthly target flow rates® 75 gpm injection 77 gpm injection Operations within or above plan for 11 months. Below plan in March 2017 by 3 gpm; however,
this did not impact system performance, and the system and the average annual flow rate was
above plan.

2017 2 Western Area Extraction Monthly operation of system3 ON ON Operations within plan.

2017 2 Central Area IRZ Operate at monthly flow rate and ethanol 80 to 110 gpm recirculation 95 to 115 gpm recirculation Operations within or above plan.

discharge volume targets® 200 to 500 gallons ethanol 233 to 495 gallons ethanol
2017 2 SCRIA IRZ Operate at monthly flow rate and ethanol 80 to 110 gpm recirculation 57 to 110 gpm recirculation In February, the actual injection flow rate was 57 gpm compared to the minimum allowable
discharge volume targets3 400 to 1,100 gallons ethanol 321 to 1,007 gallons ethanol monthly injection flow rate of 10% below 80 gpm. Given the short duration of this deviation from
the operational plan, this reduction in rates is not anticipated to impact achievement of CAO
remedial timeframes, and the injection rate was returned to within plan by March 2017.
2017 2 Source Area IRZ Operate at monthly flow rate and ethanol 70 to 105 recirculation 57 to 88 gpm recirculation In March, the actual injection flow rate was 64 gpm compared to the monthly goal of 75 gpm. In
discharge volume targets3 600 to 1,000 gallons ethanol 532 to 891 gallons ethanols October, the actual injection flow rate was 57 gpm compared to the monthly goal of 70 gpm,
and the actual ethanol volume was below the goal 600 gallons (532 gallons actual). Given the
short duration of this deviation from the operational plan, these reductions in rates are not
anticipated to impact achievement of CAO remedial timeframes, and rates were returned to
within plan in the month following the deviation, April 2016 and November 2016, respectively.
2018 3 Hydraulic Control System, Southern Plume North of  [Operate at monthly target flow rates* 575 to 1,000 gpm to ATU 599 to 1178 gpm to ATU Operations above plan in 2018.
Barstow-Bakersfield Highway
2018 3 Hydraulic Control System, Southern Plume South of (Operate at monthly target flow rates” 55 to 380 gpm to ATU 90 to 432 gpm to ATU Operations within or above plan for 11 months. Below plan in March 2018 due to construction
Barstow-Bakersfield Highway within the Community East ATU. This did not impact system performance, and the average
annual flow rates for the Southern ATUs were above plan.

Table 2-2 High Level Planned vs. Actual

Arcadis

Page 2 of 3



Table 2-2

Summary of Key Differences between Planned and Actual Remedy Implementation
Four-Year Comprehensive Cleanup Status and Effectiveness Report (2016 to 2019)
Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Calendar

Year

Actual

Northwest Freshwater Injection System Operate at monthly target flow rates? 75 gpm injection 83 gpm injection Operations within or above plan for 11 months. Below plan in April 2018 by 1 gpm; however,
this did not impact system performance, and the average annual flow rate for the system was
above plan.

2018 3 Western Area Extraction Monthly operation of system* ON/OFF ON/OFF System operated within plan until approval received to cease Western Area extraction.
2018 3 Central Area IRZ Operate at monthly flow rate and ethanol 80 to 110 gpm recirculation 90 to 112 gpm recirculation Operations within or above plan.
discharge volume targets* 200 to 500 gallons ethanol 314 to 523 gallons ethanol
2018 3 SCRIA IRZ Operate at monthly flow rate and ethanol 80 to 110 gpm recirculation 89 to 112 gpm recirculation Operations within or above plan.
discharge volume targets® 400 to 1,100 gallons ethanol 711 to 1,204 gallons ethanol
2018 3 Source Area IRZ Operate at monthly flow rate and ethanol 70 to 105 recirculation 77 to 108 gpm recirculation Operations within or above plan.
discharge volume targets“ 350 to 1,000 gallons ethanol 639 t01,014 gallons ethanol
2019 4 Central Area IRZ Operate at monthly flow rate and ethanol 80 to 110 gpm recirculation 87 to 120 gpm recirculation Operations within or above plan.
discharge volume targets® 200 to 500 gallons ethanol 360 to 476 gallons ethanol
2019 4 SCRIA IRZ Operate at monthly flow rate and ethanol 80 to 110 gpm recirculation 100 to 140 gpm recirculation Operations within or above plan.
discharge volume targets® 400 to 1,100 gallons ethanol 942 to 1,832 gallons ethanol
2019 4 Source Area IRZ Operate at monthly flow rate and ethanol 70 to 105 recirculation 81 to 103 gpm recirculation Operations within or above plan.
discharge volume targets® 350 to 1,000 gallons ethanol 592 t01,035 gallons ethanol
2019 4 Hydraulic Control System, Southern Plume North of  [Operate at monthly target flow rates® 575 to 1,000 gpm to ATU 586 to 1145 gpm to ATU
Barstow-Bakersfield Highway Operations within or above plan for 10 months. Below plan in March and April 2019 to prevent cr
2019 4 Hydraulic Control System, Southern Plume South of (Operate at monthly target flow rates® 55 to 380 gpm to ATU 140 to 408 gpm to ATU Operations above plan.
Barstow-Bakersfield Highway
2019 4 Northwest Freshwater Injection System Operate at monthly target flow rates® 75 gpm injection 86 to 88 gpm injection Operations above plan.
2019 4 Western Area Extraction Monthly operation of system5 OFF OFF Operations within plan.
Notes:

1

g oA wN

Plan per conceptual design and modeling in Remedial Timeframe Assessment (Arcadis 2014).
2016 plan per operational targets submitted in the 2015 Annual Cleanup Status and Effectiveness Report (January to December 2015) (Arcadis 2016).
2017 plan per operational targets submitted in the 2016 Annual Cleanup Status and Effectiveness Report (January to December 2016) (Arcadis 2017).
2018 plan per operational targets submitted in the 2017 Annual Cleanup Status and Effectiveness Report (January to December 2017) (Arcadis 2018).

2019 plan per operational targets submitted in the 2018 Annual Cleanup Status and Effectiveness Report (January to December 2018) (Arcadis 2019).

Acronyms and Abbreviations:

Arcadis = Arcadis U.S., Inc.

CAO = Cleanup and Abatement Order

Cr(VI) = hexavalent chromium
gpm = gallons per minute

HCP = Habitat Conservation Plan

IRZ = In Situ Reactive Zone
ITP = Incidental Take Permit

RTA = Remedial Timeframe Assessment (Arcadis 2014)
SCRIA = South Central Reinjection Area
Water Board = California Regional Water Quality Control Board, Lahontan Region

References:

Arcadis. 2014. Remedial Timeframe Assessment. PG&E Hinkley Compressor Station, Hinkley, California. June 30.
Arcadis. 2016. Annual Cleanup Status and Effectiveness Report (January to December 2015), Hinkley Compressor Station, Hinkley, California. February 26.
Arcadis. 2017. Annual Cleanup Status and Effectiveness Report (January to December 2016), Hinkley Compressor Station, Hinkley, California. February 28.
Arcadis. 2018. Annual Cleanup Status and Effectiveness Report (January to December 2017), Hinkley Compressor Station, Hinkley, California. February 28.
Arcadis. 2019. Annual Cleanup Status and Effectiveness Report (January to December 2018), Hinkley Compressor Station, Hinkley, California. February 28.

Table 2-2 High Level Planned vs. Actual

Arcadis



Table 2-3

Planned Operations versus Actual Operations, January to December 2019
Four-Year Comprehensive Cleanup Status and Effectiveness Report (2016 to 2019)
Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Central Area IRZ South Central Reinjection Area IRZ Source Area IRZ

January 2019 80to 110 100 200 to 500 411 80to 110 100 400 to 1,100 1,234 70 to 105 96 350 to 1,000 744
February 2019 80to 110 120 200 to 500 476 80to 110 111 400 to 1,100 1,169 70 to 105 99 350 to 1,000 745
March 2019 80to 110 120 200 to 500 413 80to 110 107 400 to 1,100 942 70 to 105 99 350 to 1,000 817
April 2019 80to 110 115 200 to 500 475 80to 110 107 400 to 1,100 1,231 70 to 105 103 350 to 1,000 750
May 2019 80to 110 101 200 to 500 421 80to 110 140 400 to 1,100 1,506 70 to 105 99 350 to 1,000 1,006
June 2019 80to 110 98 200 to 500 421 80to 110 127 400 to 1,100 1,506 70 to 105 81 350 to 1,000 592
July 2019 80to 110 101 200 to 500 406 80to 110 137 400 to 1,100 1,547 70 to 105 89 350 to 1,000 802
August 2019 80to 110 90 200 to 500 452 80to 110 137 400 to 1,100 1,832 70 to 105 89 350 to 1,000 852
September 2019 80to 110 88 200 to 500 399 80to 110 135 400 to 1,100 1,351 70 to 105 86 350 to 1,000 715
October 2019 80to 110 97 200 to 500 416 80to 110 136 400 to 1,100 1,587 70 to 105 87 350 to 1,000 879
November 2019 80to 110 89 200 to 500 360 80to 110 117 400 to 1,100 1,314 70 to 105 86 350 to 1,000 745
December 2019 80to 110 87 200 to 500 435 80to 110 131 400 to 1,100 1,767 70 to 105 87 350 to 1,000 1,035

Northern ATU Southern ATU Western Area Extraction

January 2019 575 586 55to 85 140 75 87 OFF® OFF
February 2019 575 613 55 to 85 152 75 86 OFF OFF
March 2019 700 659 150 to 200 209 75 86 OFF OFF
April 2019 800 778 150 to 200 350 75 86 OFF OFF
May 2019 900 1,009 260 to 300 347 75 87 OFF OFF
June 2019 1,000 1,056 330 to 380 404 75 87 OFF OFF
July 2019 1,000 1,077 330 to 380 375 75 86 OFF OFF
August 2019 1,000 1,145 300 to 350 408 75 88 OFF OFF
September 2019 950 1,072 270 to 300 386 75 88 OFF OFF
October 2019 575 630 185 to 210 311 75 88 OFF OFF
November 2019 575 595 85 to 100 188 75 88 OFF OFF
December 2019 575 615 85 to 100 154 75 86 OFF OFF

Table 2-3 Planned vs Actual Dec2019 Arcadis Page 1 of 2



Table 2-3

Planned Operations versus Actual Operations, January to December 2019
Four-Year Comprehensive Cleanup Status and Effectiveness Report (2016 to 2019)
Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Notes:

! Operational plan rates and volumes for January through March 2018 were proposed in the Annual Cleanup Status and Effectiveness Report (January to December 2017) (Arcadis 2018). Operational plan rates and volumes for
April through December 2019 were proposed in the Annual Cleanup Status and Effectiveness Report (January to December 2018) (Arcadis 2019).

2Rz operational plan ranges were based on 2018 injection flow rates and injected ethanol volumes.

*on September 26, 2017, PG&E submitted a request to modify components of the Western Action Plan (Arcadis 2017), which included a request to operate the Northwest Area extraction wells (including EX-36) as needed in the future, rather than continuously as is currently required, as new extraction well EX-53 is more
optimally located for chromium mass removal while maintaining inward hydraulic gradients. The Water Board accepted PG&E's September 26, 2017 request in a letter titled, "Acceptance of Modifications to Action Plan for the Western Plume Area, Pacific Gas and Electric Company Hinkley Compressor Station, San
Bernardino County (Cleanup and Abatement Order R6V-2015-0068) (Water Board 2018). Therefore, extractions at EX-36 were suspended on July 25, 2018.

Acronyms and Abbreviations:

gal = gallons

gpm = gallons per minute

IRZ = In Situ Reactive Zone

ATU = Agricultural Treatment Unit
NWFI = Northwest Freshwater Injection

References:

Arcadis. 2017. Proposed Madifications to the Action Plan for the Western Area, Pacific Gas and Electric Company (PG&E), Hinkley Compressor Station, Hinkley, California. September 26.

Arcadis. 2018. Annual Cleanup Status and Effectiveness Report (January to December 2017), Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California. February 28.

Arcadis. 2019. Annual Cleanup Status and Effectiveness Report (January to December 2018), Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California. February 28.

Water Board. 2018. Acceptance of Modifications to Action Plan for the Western Plume Area, Pacific Gas and Electric Company Hinkley Compressor Station, San Bernardino County (Cleanup and Abatement Order R6V-2015-0068). July 25.

Arcadis Page 2 of 2

Table 2-3 Planned vs Actual Dec2019



Table 2-4

Remedial System Operational Plan, April 2020 through March 2021

Four-Year and Annual Cleanup Status and Effectiveness Report (2016 to 2019)
Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Western Area
i 2 2

- Flow Rate of Flow Rate of Injection
Injection Flow Ethanol Extracted Water Extracted Water .
Rate (gpm) Injection® (gal) Applied to Fields Applied to Fields II:?I:tV(Z Operational Status
(gpm) (gpm)

April 2020 300 to 350 940 to 3,670 725 150 to 200 75 OFF
May 2020 300 to 350 940 to 3,670 900 260 to 300 75 OFF
June 2020 300 to 350 940 to 3,670 1,000 330 to 380 75 OFF
July 2020 300 to 350 940 to 3,670 1,000 330 to 380 75 OFF
August 2020 300 to 350 940 to 3,670 1,000 300 to 350 75 OFF
September 2020 300 to 350 940 to 3,670 950 270 to 300 75 OFF
October 2020 300 to 350 940 to 3,670 575 185 to 210 75 OFF
November 2020 300 to 350 940 to 3,670 575 85 to 100 75 OFF
December 2020 300 to 350 940 to 3,670 575 85 to 100 75 OFF
January 2021 300 to 350 940 to 3,670 575 85 to 100 75 OFF
February 2021 300 to 350 940 to 3,670 575 85 to 100 75 OFF
March 2021 300 to 350 940 to 3,670 625 150 to 200 75 OFF
Notes:

! IRZ operational plan ranges are based on 2019 injection flow rates and injected ethanol volumes and projected flow rates for new injection wells. The IRZ
operational plan includes all IRZ systems including Central Area, South-Central Reinjection Area, Source Area, and Western Community Boulevard.

2 ATU operational plan ranges are based on seasonal pumping plans. Ranges have been provided for the Southern ATUs to account for possible changes
in farming and routine downtime associated with farming activities such as harvesting, replanting, and plowing.

3 Broad range of ethanol injection volumes to allow decrease or increase in total organic carbon dosing concentrations.

Acronyms and Abbreviations:

ATU = Agricultural Treatment Unit

gal = gallons

gpm = gallons per minute

IRZ = In Situ Reactive Zone

NFW!I = Northwest Freshwater Injection

Table 2-4 Remedial System Op Plan Arcadis Page 1 of 1
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% Freshwater Injection Well

[-] Groundwater Extraction Well
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O Freshwater Supply Well

Approximate Location of Fault Trace
e o o is Inferred and There is No Surface
Expression (Stamos et al. 2001)

Central Area Piping

= Fresh Water Injection Piping
Source Area Piping
SCRIA Piping

— Southern ATU Piping

— Northern ATU Piping

Chromium Plume Fourth Quarter 2019
Approximate Outline of Cr(VI) or Cr(T) in the
Upper Aquifer Exceeding Values of 3.1 and

7 3.2 ug/L, Respectively, Fourth Quarter 2019
(Dashed Where Inferred)

Approximate 10 pg/L Outline of Cr(VI) or Cr(T)
- Concentrations in Upper Aquifer,

Fourth Quarter 2019 (Dashed Where Inferred)

Approximate 50 pg/L Outline of Cr(VI) or Cr(T)
- Concentrations in Upper Aquifer,

Fourth Quarter 2019

Approximate 1000 pg/L Outline of Cr(VI) or Cr(T)
== Concentrations in the Upper Aquifer,
Fourth Quarter 2019

[Z-7] Bedrock Exposed at Ground Surface
Active Agricultural Treatment Unit
IRZ

Stamos, C.L., P. Martin, T. Nishikaw, and B.F. Cox.
2001. Simulation of Ground-Water Flow in the
Mojave River Basin, California. U .S. Geological
Survey Water-Resources Investigations Report
01-4002, Version 3. Prepared in cooperation with
the Mojave Water Agency.

NOTES:

ATU = Agricultural Treatment Unit

DVD = Desert View Dairy

IRZ = In Situ Reactive Zone

SCRIA = South Central Reinjection Area
ug/L = microgram per liter

Cr(T) = total dissolved chromium

Cr(VI1) = hexavalent chromium

FIGURE 2-1
LAYOUT OF REMEDIAL SYSTEMS

FOUR-YEAR COMPREHENSIVE CLEANUP STATUS
AND EFFECTIVENESS REPORT (2016 TO 2019)

PACIFIC GAS AND ELECTRIC COMPANY
HINKLEY COMPRESSOR STATION
HINKLEY, CALIFORNIA

<ACP>Z:\GISProjects\_ENV\RC000699.0001_PGE_Hinkley\GIS\GEC\MXD\Annual Cleanup Status & Effectiveness Rpt\2019\Final\Fig2-1_Layout of Remedial Systems_Annual2019.mxd 3/11/2020</ACP>
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Legend ) ) Notef: . . ' = Irrigation of the DVD West Field (10 acres) ceased in January 2017. | FIGURE 2-2
z-ly(tirautl_lc (;ontglnment ATU = Agricultural Treatment Unit TIMELINE FOR KEY REMEDIAL ACTIONS
extraction) an = i 2 = |rrigation of the Gorman North pivot (31 acres) ceased in May 2017.
agricultural remediation DVD =Desert View Dairy 9 pivot( ) v FOUR-YEAR COMPREHENSIVE CLEANUP STATUS AND
= i i EFFECTIVENESS REPORT (2016 to 2019
- In situ remediation IRZ = n Situ Reactive Zone ¥ = Northern half of the Fairview ATU operation began in September PACIFIC GAS AND ELEGTMO GONPANY
LTU = Land Treatment Unit 2015; the southern half became operational in February 2016. HINKLEY, CALIFORNIA
Hydraulic control NWFI = Northwest Freshwater Injection 4= Acreage of Ranch ATU was reduced from 61 acres to 52 acres
I:I (Iocalized injection) _ L following replacement of a swing arm irrigation extension in March ARMDIS
SCRIA = South Central Reinjection Area 2018.
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LEGEND
Installed Prior to 2015

B Freshwater Injection Well
©  Extraction Well

A IRZ Remediation Well

S
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+

O  Freshwater Supply Well
Installed After 2015

Monitoring Wells and Piezometers g : . Pr-.>
Installed As Part of Proactive Investigations A A Al Alfes . 3
IRZ Remediation Well T EE T e - o o i |
Extraction Well Added Beyond e 2 4 AAd A2 e
What Was Planned in RTA

Injection Well Added Beyond

What Was Planned in RTA

Central Area Piping

Ay +>‘_+.4——-+*:"'

Easti¥”
AT

Clean Water Injection Piping
Source Area Piping
——— SCRIA Piping
— Northern ATU Piping
— Southern ATU Piping

.

Notes:

ATU = Agricultural Treatment Unit

DVD = Desert View Dairy

IRZ = In Situ Reactive Zone

SCRIA = South Central Reinjection Area

Program Manager Project Number

Jenifer Beatty ﬁ Q R@\D I S REMEDIAL CONSTRUCTION TO DATE RC000699.0148
Date

Project Manager Four-Year Comprehensive Cleanup Status 3/11/2020

Dan Bush 100 Montgomery Street, Suite 300 and Effectiveness Report (2016 to 2019)
San Francisco, California 94104

Task Manager Tel: 415 374 2744 Pacific Gas and Electric Company

Margaret Gentile Fax: 415 374 2745 Hinkley Compressor Station 2_3
www.arcadis-us.com Hinkley, California
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Potential future extractin

Northwest Freshwater Injection Wells
Existing PG&E Remediation Extraction Wells
Potential Extraction Wells
Existing PG&E Remediation Injection Wells
Potential Remediation Injection Wells (Alt-4C2)
PG&E Compressor Station and non-PG&E Extraction Well
e Proposed Infrastructure
== Current Piping
= = ' Potential Pipeline Expansion Area
e Tier | and Il Extraction Well Piping

Chromium Plume First Quarter 2014

Approximate outline of Cr(VI) or Cr(T)
mmms N the Upper Aquifer exceeding 3.1 and 3.2 pg/L,
respectively, First Quarter 2014

Approximate 10-ug/L outline of Cr(VI) or
Cr(T) concentrations in the Upper Aquifer,
First Quarter 2014

Approximate 50-ug/L outline
e Of Cr(VI) or Cr(T) concentrations
in the Upper Aquifer, First Quarter 2014

Approximate 1000-pg/L outline
@ Of Cr(VI) or Cr(T) concentrations
in the Upper Aquifer, First Quarter 2014

- Areas for Potential Future Agricultural Units

- Existing Agricultural Units
|:| Areas of Good Habitat
- Areas of Medium Quality Habitat

- Areas of Minimal or No Habitat

Notes:
Biological surveys were completed in 2014 to
review habitat and assess the timing of installation
of potential IRZ infrastructure. The results of
these surveys were summarized in the Remedial
Timeframe Assessment.
Arcadis. 2014. Remedial Timeframe Assessment,
PG&E Hinkley Compressor Station, Hinkley,
California. June 29.
Hg/L = micrograms per liter
Cr( total dissolved chromium

hexavalent chromium
IRZ = In Situ Reactive Zone
PG&E = Pacific Gas and Electric
SCRIA = South Central Reinjection Area
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Design and Construction Planned in the Remedial
Timeframe Assessment and 2018 Annual Report
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FIGURE 2-5

Northwest Freshwater Injection Wells

Freshwater pilot injection well connected in 2019

Monitoring Well and Piezometer

Monitoring Well Planned in 2019, Not Installed,
Anticipated Installation in 2020

Existing PG&E Remediation Extraction Wells
New Extraction Well Installed in 2018 and
Operated in 2019

Existing PG&E Remediation Injection Wells

Potential Remediation Injection Wells (Alt-4C2) Chromium Plume Fourth Quarter 2019 Notes:

New IRZ Remediation Well Installed in 2018
and Operated in 2019

Existing Extraction Well Conversion to IRZ
Injection Well Designed in 2019, Operation
Planned in 2020

IRZ Remediation Well Planned in 2019, Not Installed,

Anticipated Installation in 2020

IRZ Remediation Well Installed in 2019 and
Operated in 2020

Approximate Outline of Cr(VI) or Cr(T) in the
Upper Aquifer Exceeding Values of 3.1 and
3.2 pg/L, Respectively, Fourth Quarter 2019
(Dashed Where Inferred)

Approximate 10 pg/L Outline of Cr(VI) or Cr(T)
Concentrations in Upper Aquifer,

Fourth Quarter 2019 (Dashed Where Inferred)

Approximate 50 pg/L Outline of Cr(VI) or Cr(T)
Concentrations in Upper Aquifer,
Fourth Quarter 2019

Approximate 1000 pg/L Outline of Cr(VI) or Cr(T)

Concentrations in the Upper Aquifer,
Fourth Quarter 2019

ug/L = micrograms per liter

Cr(T) = total dissolved chromium

Cr(VI) = hexavalent chromium

IRZ = In Situ Reactive Zone

PG&E = Pacific Gas and Electric

SCRIA = South Central Reinjection Area

DESIGN AND CONSTRUCTION PLANNED IN THE
REMEDIAL TIMEFRAME ASSESSMENT AND 2018
ANNUAL REPORT VS. ACTUAL 2019 BUILDOUT

FOUR-YEAR COMPREHENSIVE CLEANUP STATUS
AND EFFECTIVENESS REPORT (2016 TO 2019)
PACIFIC GAS AND ELECTRIC COMPANY

HINKLEY, CALIFORNIA

— e | £ ARCADIS
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Cr(VI) = hexavalent chromium

Cr(T) = total dissolved chromium
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IRZ = In situ Reactive Zone
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a DVD LTU began operating in September 2004.
b ATU operations for Gorman ATU began March 2011; Cottrell ATU and Ranch ATU began
May/June 2011; and Yang ATU began April 2013 when CommE Fairview ATU EAST LTU started?
¢ Community East ATU and South of Fairview ATUs began operating in 2015
when Community East ATU and Fairview ATU started.
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KEY AREAS OF INTEREST

FOUR-YEAR COMPREHENSIVE CLEANUP STATUS
AND EFFECTIVENESS REPORT (2016 TO 2019)
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Estimated Cr(VI)
Mass Remaining

Estimated Cr(VI) Mass
Removal by IRZs
2007-present

39%
14%
Cr(VI) Mass Removal
by ATUs and Northwest
Extraction 2004-present Cr(VI) Mass
Removal by Former
21% Ranch and East LTUs

Notes: 1992-2001

1. The mass of chromium removed by IRZ treatment was calculated as the difference in the estimate of
Cr(VI) mass present in groundwater south of Highway 58 before full-scale IRZ operation (baseline)
and the estimate of Cr(VI) mass present in groundwater at subsequent time steps (i.e., Fourth
Quarter of 2018, Fourth Quarter of 2019) and was corrected for Cr(VI) removed by the southern
ATUs, as documented in Appendix B. A similar calculation was made for the mass of chromium
remaining in the entire continuous southern chromium plume as of the Fourth Quarter of 2019. 2019
calculations were conducted with adjustment of the saturated thickness due to the drought. The
method for calculating Cr(VI) mass treated by in situ treatment and mass of Cr(VI) remaining is more
difficult and subject to uncertainty than estimates of Cr(VI) mass removed by extraction and
agricultural treatment, as detailed in Appendix B.

ATU = Agricultural Treatment Unit

Cr(VI) = hexavalent chromium

IRZ = In Situ Reactive Zone

LTU = Land Treatment Unit

FOUR-YEAR COMPREHENSIVE CLEANUP STATUS AND
EFFECTIVENESS REPORT (2016 TO 2019)
PACIFIC GAS AND ELECTRIC COMPANY
HINKLEY, CALIFORNIA

ESTIMATED Cr(Vl) MASS REMOVED AND
MASS REMAINING OVER TIME

FIGURE

3-5
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Notes:

1. The mass of chromium removed by IRZ treatment was calculated as the difference in the estimate
of Cr(VI) mass present in groundwater south of Highway 58 prior to full-scale IRZ operation
(baseline) and the estimate of Cr(VI) mass present in groundwater at subsequent time steps (i.e.,
Fourth Quarter of 2018, Fourth Quarter of 2019) and was corrected for Cr(VI) removed by the
southern ATUs, as documented in Appendix B. A similar calculation was made for the mass of
chromium remaining in the entire continuous southern chromium plume as of the Fourth Quarter of
2019. 2019 calculations were conducted with adjustment of the saturated thickness due to the
drought. The method for calculating Cr(VI) mass treated by in situ treatment and mass of Cr(VI)
remaining is more difficult and subject to uncertainty than estimates of Cr(VIl) mass removed by
extraction and agricultural treatment, as detailed in Appendix B.

ATU = Agricultural Treatment Unit
Cr(VI) = Hexavalent Chromium
IRZ = In Situ Reactive Zone

LTU = Land Treatment Unit

FOUR-YEAR COMPREHENSIVE CLEANUP STATUS AND
EFFECTIVENESS REPORT (2016 TO 2019)
PACIFIC GAS AND ELECTRIC COMPANY
HINKLEY, CALIFORNIA

ESTIMATED Cr(VI) MASS REMOVED FROM
GROUNDWATER AND MASS REMAINING OVER TIME
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Notes:

1. Arearemaining was calculated as specified in the Cleanup and Abatement Order Monitoring and
Reporting Program, using the wells listed in Table 8-1, as the percentage of wells with chromium
concentrations greater than 10 parts per billion over the total number of wells (49).

ppb = parts per billion

FOUR-YEAR COMPREHENSIVE CLEANUP STATUS AND
EFFECTIVENESS REPORT (2016 TO 2019)
PACIFIC GAS AND ELECTRIC COMPANY
HINKLEY, CALIFORNIA

REMEDIAL PROGRESS
TOWARD 10 PPB GOAL

FIGURE
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1. Arearemaining was calculated as specified in the Cleanup and Abatement Order Monitoring and
Reporting Program, using the wells listed in Table 8-1, as the percentage of wells with chromium
concentrations greater than 50 parts per billion over the total number of wells (44).

ppb = parts per billion

- =log trend

FOUR -EAR COMPREHENSIVE CLEANUP STATUS AND
EFFECTIVENESS REPORT (2016 TO 2019)
PACIFIC GAS AND ELECTRIC COMPANY
HINKLEY, CALIFORNIA

REMEDIAL PROGRESS
TOWARD 50 PPB GOAL

FIGURE
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THE UPPER AQUIFER)

FOUR-YEAR COMPREHENSIVE CLEANUP
STATUS AND EFFECTIVENESS REPORT
(2016 TO 2019)

PACIFIC GAS AND ELECTRIC COMPANY
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HINKLEY, CALIFORNIA
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FIGURE 4-3
GROUNDWATER LEVELS IN RESPONSE TO
Motes MOJAVE RIVER FLOWS AND LENWOOD RECHARGE BASIN

ft AMSL = Feet Above Mean Sea Level

AF = acre-feet

Wells 009M002W0OBMO05S and 009N0D2WOEMOOTS are south and east of Riverview Road near the Mojave River east of Dixie Road.
*Lenwood recharge applications resumed in 2019, however 2019 data is unavailable
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ug/L = micrograms per liter
Cr(T) = total disolved chromium
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gpm = gallons per minute
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® Monitoring Well
Dry Monitoring Well
Extraction Well
Active IRZ Extraction Well
Active IRZ Injection Well
Inactive IRZ Extraction Well
Inactive IRZ Injection Well
2015 Extraction Well
2018 Extraction Well
2019 Extraction Well

e Approximate Location of FaultTrace is Inferred and There is
No Surface Expression (Stamos et al. 2001)

EEEL>PE>P>DO®

|:|Chromium Concentrations Less than 3.1 ug/L
Chromium Concentrations Between 3.1 and 10 pg/L
Chromium Concentrations Between 10 and 50 ug/L
Chromium Concentrations Between 50 and 100 pg/L

771 Chromium Concentrations Between 100 and 500 pg/L

I Chromium Concentrations Between 500 and 1,000 pg/L

Il Chromium Concentrations Equal to or Greater than 1,000 pg/L

i_ _'Inferred Concentration Contour

NOTES:

ug/L = Micrograms per Liter

IRZ= In Situ Reactive Zone

NS = Not Sampled

< = Below Reporting Limit (as shown)

*Remedial wells screened across both shallow and deep
zones of the upper aquifer; Data not used in contouring
**Well destroyed by Highway 58 construction

*** Data not used in contouring

* Total dissolved chromium concentration

data not used in contouring

** Location is approximated; survey pending

" Well dry upon installation and not

connected to the injection system

WORK CITED:

Stamos, C.L., P. Martin, T. Nishikawa, and B.F. Cox. 2001.
Simulation of Ground-Water Flow in the Mojave River Basin,
California. U.S. Geological Survey Water-Resources Investigations
Report 01-4002, Version 3. Prepared in cooperation with the Mojave
Water Agency.
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CHROMIUM RESULTS FOR SOUTHEAST
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A ARCADIS

LEGEND:

() Lower Aquifer Groundwater Monitoring Well
@ Extraction Well

Water Supply Well Completed in Lower Aquifer
& (No Longer Operated)

Approximate Western Limits of Blue Clay
Occurrence area.

Approximate Outline of Cr(VI) or Cr(T) in Lower Aquifer
Exceeding Values of 3.1 and 3.2 pg/L, Respectively

Approximate Outline of Cr(VI) or Cr(T) in Lower Aquifer
Exceeding Values of 10 pg/L, Respectively

Approximate outline of Cr(VI) or Cr(T) concentrations
= = = in Lower Aquifer exceeding value of 0.2 pg/L,
dashed where inferred

|:| Bedrock Exposed at Ground Surface

10 pg/L area of Cr(VI) or Cr(T) Concentrations
in Deep Zone of the Upper Aquifer

Groundwater Cr(VI) concentrations in monitoring wells:
@®  Greater than 10 pg/L

® 3.1ug/L to10 ug/L
® 0.2ug/L to3.1puglL
(®  Less than 0.2 pg/L or ND

MW-31C  Well ID
1.7/1.6 Cr(VI)/Cr(T) concentrations in pg/L

NOTE:

1. Chromium concentration contours are based on October through
December sampling of groundwater monitoring wells. Results

are shown for wells completed in the Lower Aquifer (saturated zone

below the Blue Clay aquitard). The Blue Clay aquitard is thin, sandy

or absent in portions of its western extent. In these areas, Lower Aquifer

monitoring wells may be in hydraulic communication with the Upper Aquifer.

ABBREVIATIONS:

Hg/L = micrograms per liter
Cr(T) = total dissolved chromium
Cr(VI) = hexavalent chromium
ND = not detected
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FIGURE 5-5

LOWER AQUIFER COMPARISON OF
ISOCONCENTRATION CONTOURS,
FOURTH QUARTER 2015 TO
FOURTH QUARTER 2019

FOUR-YEAR COMPREHENSIVE CLEANUP STATUS AND
EFFECTIVENESS REPORT (2016 TO 2019)

PACIFIC GAS AND ELECTRIC COMPANY
HINKLEY COMPRESSOR STATION
HINKLEY, CALIFORNIA
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Water Supply Well Completed in Lower Aquifer
@ (No Longer Operated)
Approximate Western Limits of Blue Clay Occurrence.
The Blue Clay does not begin to form an aquitard
separating the Upper and Lower Aquifers until east
of the grey shaded transitional area.
Approximate Location of Lockhart Fault;
Fault Trace is Inferred, and There is No Surface
Expression (Stamos et al. 2001)

Approximate Outline of Cr(VI) or Cr(T) in Lower Aquifer
= Exceeding Values of 3.1 and 3.2 ug/L, Respectively,
Fourth Quarter 2019

Approximate Outline of Cr(VI) or Cr(T) in Lower Aquifer
= Exceeding Values of 10 ug/L, Respectively,
Fourth Quarter 2019

Approximate outline of Cr(VI) or Cr(T) concentrations
in Lower Aquifer exceeding value of 0.2 pg/L,
Fourth Quarter 2019, dashed where inferred

Approximate Transitional Area where the Blue Clay
is only intermittently present, thin and sandy. There
is no Lower Aquifer in this area. Although identified
as Lower Aquifer wells with “C” designations,
monitoring wells in this area are screened across
weathered bedrock at the base of the Upper Aquifer
and are not Lower Aquifer monitoring wells.

|:| Bedrock Exposed at Ground Surface

10 pg/L area of Cr(VI) or Cr(T) Concentrations
in Deep Zone of the Upper Aquifer,
Fourth Quarter 2019

Groundwater Cr(VI) concentrations in monitoring wells:
Greater than 10 pg/L

3.1 pg/L to 10 pg/L

0.2 pyg/L to 3.1 pg/L

Less than 0.2 pg/L or ND

MW-31C  Well ID

1.71.6 Cr(VI)/Cr(T) concentrations in pg/L; maximum of

primary and duplicate samples during Fourth
Quarter 2019 sampling.

ON NON

NOTE:

1. Chromium concentration contours are based on October through
December 2019 sampling of groundwater monitoring wells. Results
are shown for wells completed in the Lower Aquifer (saturated zone
below the Blue Clay aquitard). The Blue Clay aquitard is thin, sandy
or absent in portions of its western extent. In these areas, Lower Aquifer
monitoring wells may be in hydraulic communication with the Upper Aquifer.

ABBREVIATIONS: N

Hg/L = micrograms per liter

Cr(T) = total disolved chromium

Cr(VI) = hexavalent chromium 0 500
ND = not detected

1,000
s ™ e [

FIGURE 5-6

CHROMIUM RESULTS FOR LOWER
AQUIFER GROUNDWATER
MONITORING AND DOMESTIC WELLS,
FOURTH QUARTER 2019

FOUR-YEAR COMPREHENSIVE CLEANUP STATUS AND
EFFECTIVENESS REPORT (2016 TO 2019)

PACIFIC GAS AND ELECTRIC COMPANY
HINKLEY COMPRESSOR STATION
HINKLEY, CALIFORNIA
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Table 3-3

Summary of Discharges to Groundwater, Central Area In Situ Reactive Zone
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and
Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

95% Ethanol-Original Injection System

CA-RW-01 -- CA-RW-04 CA-RW-05 CA-RW-06 CA-RW-07R | CA-RW-08 | CA-RW-09 | CA-RW-10 CA-RW-11 CA-RW-12

Period Total Total Total
Total Monthly| Monthly Monthly | Total Monthly | Total Monthly [Total Monthly| Total Monthly Monthly Monthly Monthly |Total Monthly| Monthly Total Monthly

Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume

(gallons) [CEULIE)) [CEULIE)) [CEUIE)) [CEULIE)) (gallons) [CEULIE)) [CEULIE)) [CEULIE)) [CEULIE)) [CEULIE)) [CEUIIE)) [CEULCIE)
January 2019 3 0 0 0 45 40 33 0 0 0 0 0 121
February 2019 0 0 0 0 33 23 11 0 0 0 0 0 66
March 2019 0 0 0 0 12 17 5 0 0 0 0 0 34
April 2019 0 0 0 0 0 26 6 0 0 0 0 0 32
May 2019 0 0 0 0 0 35 0 0 0 0 0 0 35
June 2019 0 0 0 0 0 35 0 0 0 0 0 0 35
July 2019 0 0 0 0 0 31 0 0 0 0 0 0 31
August 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
September 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
October 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
December 2019 0 0 0 0 0 0 0 0 0 0 0 0 0

% Ethanol-Expansion Injectio

Total Total Original
CA-RW-01R | CA-RW-02R | CA-RW-03R| CA-RW-05R CA-RW-06R | CA-RW-07B CA-RW-08R | CA-RW-09R | CA-RW-10R | CA-RW-11R| CA-RW-12 CA-RW-14 CA-RW-15 CA-RW-18 CA-RW-19 CA-RW-20 Expanded Ex aanndded
System P
Systems
Total Total Total Total Total

Total
Total Monthly| Monthly Monthly | Total Monthly | Total Monthly [Total Monthly| Total Monthly Monthly Monthly Monthly |Total Monthly| Monthly Total Monthly [ Total Monthly | Total Monthly | Total Monthly | Total Monthly [Total Monthly

Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume

[CEULIE)) [CEUIE)) [CEUIE)) (gallons) [CEUIE)) [CEUIE)) [CEUIE)) [CEUIE)) (gallons) [CEUIE)) [CEUIE)) (gallons) (gallons) [CEUIE)) [CEUIE)) [CEULIE)) [CEUIE)) (gallons)
January 2019 0 0 0 34 92 0 0 0 10 0 0 0 0 80 34 119 369 490
February 2019 0 4 17 9 84 12 5 43 18 13 0 0 0 64 30 112 410 476
March 2019 0 12 15 0 102 37 43 29 14 37 0 0 0 0 23 66 379 413
April 2019 0 0 19 0 133 45 25 27 16 34 0 0 0 11 47 86 443 475
May 2019 0 0 32 0 110 42 11 16 28 19 0 0 0 0 43 84 386 421
June 2019 0 0 24 6 90 25 26 28 27 14 0 0 0 0 47 61 349 385
July 2019 0 16 30 0 0 50 18 30 21 43 0 0 0 59 0 109 375 406
August 2019 0 63 0 0 0 75 9 28 0 57 0 0 0 0 0 220 452 452
September 2019 0 75 0 5 0 74 30 11 31 21 0 0 0 0 0 151 399 399
October 2019 0 24 0 11 0 38 21 48 6 73 0 0 0 0 0 195 416 416
November 2019 0 78 0 20 0 52 0 51 0 30 0 0 0 0 0 129 360 360
December 2019 0 131 5 67 0 40 0 68 14 6 0 0 0 0 0 105 435 435
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Table 3-3

Summary of Discharges to Groundwater, Central Area In Situ Reactive Zone
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and
Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

60% Sodium Lactate

CA-RW-04 CA-RW-05 A-RW-06 CA-RW-07R CA-RW-08 CA-RW-11 CA-RW-12
Period Total Total Total
Total Monthly| Monthly Monthly | Total Monthly | Total Monthly [Total Monthly| Total Monthly Monthly Monthly Monthly |Total Monthly| Monthly Total Monthly

Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume

(gallons) [CEULIE)) [CEULIE)) [CEUIE)) [CEULIE)) (gallons) [CEULIE)) [CEULIE)) [CEULIE)) [CEULIE)) [CEULIE)) [CEUIIE)) [CEULCIE)
January 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
February 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
March 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
April 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
May 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
June 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
July 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
August 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
September 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
October 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
December 2019 0 0 0 0 0 0 0 0 0 0 0 0 0

Recirculated ndwater - Original Injection System

CA-RW-03 CA-RW-04 CA-RW-05 CA-RW-06 CA-RW-07R | CA-RW-08 A-RW-09 A-RW-1 CA-RW-11 A-RW-12

Period Total Total Total Total Total Total
Total Monthly| Monthly Monthly | Total Monthly [Total Monthly|Total Monthly| Total Monthly | Monthly Monthly Monthly |Total Monthly| Monthly [ Total Monthly
Volume Volume Volume Volume Volume Volume Volume Volume Volume? Volume Volume Volume Volume?
(CEULLS) (CEULL) (CEULLS) (CEURL) (CEULL) (CEULLS) (CEULL) (CEULLS) (CEULL) (CEURL) (gallons) (CEULL) (CEULL)

January 2019 19,929 0 0 0 601,592 193,398 189,992 0 0 0 0 0 1,004,911
February 2019 0 0 0 0 461,463 153,373 70,600 0 0 0 0 0 685,436
March 2019 0 0 0 0 233,428 149,179 66,291 0 0 0 0 0 448,898
April 2019 0 0 0 0 0 201,809 28,408 0 0 0 0 0 230,217
May 2019 0 0 0 0 0 268,107 0 0 0 0 0 0 268,107
June 2019 0 0 0 0 0 287,011 0 0 0 0 0 0 287,011
July 2019 0 0 0 0 0 200,580 0 0 0 0 0 0 200,580
August 2019 0 0 0 0 0 3 0 0 0 0 0 0 3
September 2019 0 97 0 0 0 0 6 0 0 0 0 0 103
October 2019 0 43 0 0 0 0 0 0 0 0 0 0 43
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
December 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table 3-3

Summary of Discharges to Groundwater, Central Area In Situ Reactive Zone
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and
Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Recirculated Groundwater - Expanded Injection System

Total Total Original

CA-RW-01R | CA-RW-02R | CA-RW-03R| CA-RW-05R | CA-RW-06R | CA-RW-07B | CA-RW-08R | CA-RW-09R | CA-RW-10R | CA-RW-11R| CA-RW-12 | CA-RW-14 CA-RW-15 CA-RW-18 CA-RW-19 CA-RW-20 Expanded Ex aa?ndded
System P

Systems

Total Total Total Total Total Total
Total Monthly| Monthly Monthly | Total Monthly |Total Monthly [Total Monthly| Total Monthly Monthly Monthly Monthly |Total Monthly| Monthly Total Monthly [ Total Monthly | Total Monthly | Total Monthly | Total Monthly [Total Monthly
Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume
(CEULIE) (CEULIE) [CEULIHE)) [CEULIE)) (gallons) (gallons) (gallons) [CEULIHE)) (gallons) (CEULIE) [CEULIE)) (CEULL) (gallons) [CEULIHE)) [CEULIE)) [CEUIE)) [CEULIHE)) [CEUIE))

January 2019 0 0 0 478,328 651,128 0 0 13,420 122,928 0 0 0 0 1,029,284 398,054 762,940 3,456,082 4,460,993
February 2019 0 57,292 333,447 184,888 707,288 211,656 258,622 714,916 293,291 342,577 0 0 0 871,260 352,738 878,960 5,206,935 5,892,371
March 2019 0 96,736 256,506 134 927,176 661,464 744,352 497,444 237,545 619,573 0 0 0 16 271,594 604,532 4,917,072 5,365,970
April 2019 0 676 289,746 0 944,784 656,652 312,726 382,936 246,806 518,106 0 0 0 198,222 580,814 593,636 4,725,104 4,955,321
May 2019 0 0 485,342 0 834,432 650,308 181,791 249,126 429,841 267,497 0 0 0 0 545,034 609,468 4,252,839 4,520,946
June 2019 0 0 395,610 0 735,640 368,528 388,703 427,544 411,337 243,414 0 0 0 0 677,798 426,468 4,075,042 4,362,053
July 2019 0 144,140 400,245 10 6,426 786,536 249,610 404,312 257,917 517,687 0 0 0 785,642 92,630 669,588 4,314,743 4,515,323
August 2019 0 415,500 0 0 0 1,015,456 143,480 312,456 0 736,885 0 0 0 0 0 1,394,336 4,018,113 4,018,116
September 2019 2 524,042 0 78,786 0 1,007,956 464,469 74,408 453,395 252,497 0 0 0 0 0 934,624 3,790,179 3,790,282
October 2019 0 248,232 0 234,648 0 537,800 300,899 636,564 112,634 831,336 0 0 0 0 0 1,269,604 4,171,717 4,171,760
November 2019 0 631,006 0 311,540 0 814,810 6 763,520 0 433,066 0 0 0 0 0 894,516 3,848,464 3,848,464
December 2019 0 824,702 53,842 845,312 0 469,732 0 799,026 167,605 46,104 0 0 0 0 0 685,236 3,891,559 3,891,559

Fluorescein

CA-RW-04 CA-RW-05

Period Total
Total Monthly| Monthly Monthly Total Monthly | Total Monthly Monthly Monthly Monthly |Total Monthly| Monthly

ESS Mass ES Total Monthly ESS Mass Total Monthly ESS ESS Mass Mass Mass Total Monthly

(pounds) (pounds) (pounds) |Mass (pounds)| (pounds) (pounds) [Mass (pounds)| (pounds) (pounds) (pounds) (pounds) (pounds) | Mass (pounds)
January 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
February 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
March 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
April 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
May 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
June 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
July 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
August 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
September 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
October 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
December 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table 3-3

Summary of Discharges to Groundwater, Central Area In Situ Reactive Zone
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and

Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Eosine

CA-RW-01 - CA-RW-04 CA-RW-05 CA-RW-06 CA-RW-07R CA-RW-08 CA-RW-09 CA-RW-10 CA-RW-11 CA-RW-12
Period Total Total Total Total
Total Monthly| Monthly Monthly Total Monthly | Total Monthly Monthly Monthly Monthly |Total Monthly| Monthly
VESS Mass Mass Total Monthly WESS VESS Total Monthly WESS Mass Mass VESS VESS Total Monthly
(pounds) (pounds) (pounds) [Mass (pounds)| (pounds) (pounds) [Mass (pounds)| (pounds) (pounds) (pounds) (pounds) (pounds) | Mass (pounds)
January 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
February 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
March 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
April 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
May 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
June 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
July 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
August 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
September 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
October 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
December 2019 0 0 0 0 0 0 0 0 0 0 0 0 0

7% Hydrochloric Acid

Period Total Total Total
Total Monthly| Monthly Monthly | Total Monthly [Total Monthly|Total Monthly| Total Monthly Monthly Monthly Monthly |Total Monthly| Monthly Total Monthly

Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume

(gallons) (CEURL) (gallons) (CEULL) (CEURLS) (gallons) (CEURL) (CEULL) (CEULL) (CEURL) (gallons) (CEULL) (CEURL)
January 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
February 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
March 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
April 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
May 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
June 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
July 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
August 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
September 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
October 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
December 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table 3-3

Summary of Discharges to Groundwater, Central Area In Situ Reactive Zone
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and

Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

NuWell 120 (pure)

CA-RW-01 - CA-RW-03 CA-RW-04 CA-RW-05 CA-RW-06 CA-RW-07R | CA-RW-08 | CA-RW-09 | CA-RW-10 CA-RW-11 CA-RW-12

Period Total Total Total Total
Total Monthly| Monthly Monthly | Total Monthly | Total Monthly [Total Monthly| Total Monthly Monthly Monthly Monthly |Total Monthly| Monthly Total Monthly

Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume

(gallons) [CEULIE)) [CEULIE)) [CEUIE)) [CEULIE)) (gallons) [CEULIE)) [CEULCIE)) [CEULIE)) [CEULIE)) [CEULIE)) [CEUIIE)) [CEULIE))
January 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
February 2019 0.2 0 0 0 0 0 0 0 0 0 0 0 0.2
March 2019 0 0 0 0 0.3 0 1.2 0 0 0 0 0 15
April 2019 0 0 0 0 0 0.2 0 0 0 0 0 0 0.2
May 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
June 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
July 2019 0 0 0 0 0.1 0 0 0 0 0 0 0 0
August 2019 0 0 0 0 0 0.2 0 0 0 0 0 0 0
September 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
October 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
December 2019 0 0 0 0 0 0 0 0 0 0 0 0 0

NuWell 120 (pure)

Total Total Original
CA-RW-01R | CA-RW-02R | CA-RW-03R| CA-RW-05R | CA-RW-06R | CA-RW-07B | CA-RW-08R | CA-RW-09R | CA-RW-10R | CA-RW-11R| CA-RW-12 | CA-RW-14 CA-RW-15 CA-RW-17 CA-RW-18 CA-RW-19 CA-RW-20 Expanded [and Expanded
System Systems

Total Total Total Total Total Total
Total Monthly| Monthly Monthly | Total Monthly | Total Monthly [Total Monthly| Total Monthly Monthly Monthly Monthly |Total Monthly| Monthly Total Monthly [ Total Monthly | Total Monthly | Total Monthly | Total Monthly [Total Monthly| Total Monthly

Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume

(gallons) [CEULIE)) [CEULCIE)) [CEUIE)) [CEULIE)) (gallons) [CEULCIE)) [CEULIE)) [CEULIE)) [CEULIE)) [CEULIE)) [CEUIE)) [CEULIE)) (gallons) [CEULIE)) [CEUIE)) [CEULCIE)) [CEUIE)) (gallons)
January 2019 0 1.0 1.0 0 0 0 0 0 1.4 0 0 0.3 0 0 0 0 0 3.7 .
February 2019 0 0 0 0 1.0 0 0 0 0 0 0 0 0 0 0.9 11 0 3.0 3.2
March 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15
April 2019 0 0.9 0 0 0 0 0 0 1.1 0 0 0 0 0 0 0 0 2.0 2.2
May 2019 0 0 0 0 0 0 1.1 11 0 0 0 0 0 0 0 0 0 2.2 2.2
June 2019 0 0 0.7 0 0 15 0 0 0 1.0 0 0 0 0 0 0 0.8 4.0 4.0
July 2019 0 0 0 0 1.0 0 0 0 0 0 0 0 0 0 0 1.0 0 2.0 21
August 2019 0 0 0 0 0 0 1.0 0 2.4 0 0 0 0 0 0 0 0 3.4 3.6
September 2019 0 0 0 0 0 0 0 0 0 3.1 0 0 0 0 0 0 2.4 5.5 5.5
October 2019 0 21 0 1.8 0 2.1 0 0 0 0 0 0 0 0 0 0 0 6.0 6.0
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0
December 2019 0 0 0 0 0 2.1 0 0 0 2.3 0 0 0 0 0 0 21 6.5 6.5

Period
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Table 3-3

Summary of Discharges to Groundwater, Central Area In Situ Reactive Zone
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and
Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

NuWell 310 (pure)

CA-RW-01 CA-RW-04 CA-RW-05 CA-RW-06 CA-RW-07R CA-RW-08 CA-RW-09 | CA-RW-10 CA-RW-11 CA-RW-12
Period Total Total Total Total
Total Monthly| Monthly Monthly | Total Monthly | Total Monthly [Total Monthly| Total Monthly Monthly Monthly Monthly |Total Monthly| Monthly Total Monthly
Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume
(gallons) [CEULIE)) [CEULIE)) [CEUIE)) [CEULIE)) (gallons) [CEULIE)) [CEULCIE)) [CEULIE)) [CEULIE)) [CEULIE)) [CEUIIE)) [CEULIE))
January 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
February 2019 0.1 0 0 0 0 0 0 0 0 0 0 0 0.1
March 2019 0 0 0 0 0.2 0 0.6 0 0 0 0 0 0.8
April 2019 0 0 0 0 0 0.1 0 0 0 0 0 0 0.1
May 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
June 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
July 2019 0 0 0 0 0.1 0 0 0 0 0 0 0 0.1
August 2019 0 0 0 0 0 0.1 0 0 0 0 0 0 0.1
September 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
October 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
December 2019 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Total Original
CA-RW-01R | CA-RW-02R | CA-RW-03R| CA-RW-05R | CA-RW-06R | CA-RW-07B | CA-RW-08R | CA-RW-09R | CA-RW-10R | CA-RW-11R| CA-RW-12 | CA-RW-14 CA-RW-15 CA-RW-17 CA-RW-18 CA-RW-19 CA-RW-20 Expanded [and Expanded
System Systems

Period
Total Total Total Total Total Total
Total Monthly| Monthly Monthly | Total Monthly | Total Monthly [Total Monthly| Total Monthly Monthly Monthly Monthly |Total Monthly| Monthly Total Monthly [ Total Monthly | Total Monthly | Total Monthly | Total Monthly [Total Monthly| Total Monthly

Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume

(gallons) [CEULIE)) [CEULCIE)) [CEUIE)) [CEULIE)) (gallons) [CEULCIE)) [CEULIE)) [CEULIE)) [CEULIE)) [CEULIE)) [CEUIIE)) [CEULIE)) (gallons) [CEULIE)) [CEUIE)) [CEULIE)) [CEUIE)) [CEULIE))
January 2019 0 0.5 0.5 0 0 0 0 0 0.7 0 0 0.1 0 0 0 0 0 1.8 1.8
February 2019 0 0 0 0 0.5 0 0 0 0 0 0 0 0 0 0.5 0.6 0 1.6 1.7
March 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.8
April 2019 0 0.5 0 0 0 0 0 0 0.5 0 0 0 0 0 0 0 0 1.0 11
May 2019 0 0 0 0 0 0 0.5 0.6 0 0 0 0 0 0 0 0 0 1.1 11
June 2019 0 0 0.4 0 0 0.8 0 0 0 0.5 0 0 0 0 0 0 0.4 2.1 21
July 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.5 0 0.5 0.6
August 2019 0 0 0 0 0 0 0.5 0 0.9 0 0 0 0 0 0 0 0 1.4 15
September 2019 0 0 0 0 0 0 0 0 0 1.2 0 0 0 0 0 0 1.0 2.2 2.2
October 2019 0 0.8 0 0.7 0 0.8 0 0 0 0 0 0 0 0 0 0 0 2.3 2.3
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0
December 2019 0 0 0 0 0 0.8 0 0 0 0.9 0 0 0 0 0 0 0.8 25 25
Note:

% = percent
a = Totalizer volumes at CA-RW-09 from January 2015 through September 2016 are representative of recirculated groundwater for the bioreactor and are excluded from Central Area total volumes.
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Table 3-7

Summary of Extraction Volumes, Northwest Area Extraction Wells for South Central Reinjection Area
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and

Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Extraction Volume and Rate _

Average Average
Extraction Rate | Extraction Rate
(gpm) (9pm)

when Pumping®| for Period*

Extraction

well Operating Period Extraction % of Period
e

Volume LICHREPA I Actively
(gallons) Pumping

Period Pumping

EX-05

Jan-2019
Feb-2019
Mar-2019
Apr-2019
May-2019
June-2019
July-2019
Aug-2019
Sep-2019
Oct-2019
Nov-2019
Dec-2019

EX-15

Jan-2019
Feb-2019
Mar-2019
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May-2019
June-2019
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Sep-2019
Oct-2019
Nov-2019
Dec-2019
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o
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May-2019
June-2019
July-2019
Aug- 2019
Sep-2019
Oct-2019
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Table 3-7

Summary of Extraction Volumes, Northwest Area Extraction Wells for South Central Reinjection Area
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and

Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Extraction Volume and Rate _

Average Average
Extraction Rate | Extraction Rate
(gpm) (9pm)

when Pumping®| for Period*

Extraction

well Operating Period Extraction % of Period
e

Volume LICHREPA I Actively
(gallons) Pumping

Period Pumping

0
0
0
0
0
0
0
0
0
0
0
0
31
28
31

EX-21 Jan-2019 0
Feb-2019 0
Mar-2019 0
Apr-2019 11
May-2019 0
June-2019 140
July-2019 0
Aug-2019 0
Sep-2019 0
Oct-2019 0
Nov-2019 0
Dec-2019 0
EX-22 Jan-2019 552,330
Feb-2019 498,800
Mar-2019 545,560
Apr-2019 522,400
May-2019 390,400
June-2019 497,229
July-2019 553,170
Aug-2019 450,820 25 80 13
Sep-2019 533,720 30 100 12
Oct-2019 548,170 31 99 12
Nov-2019 489,140 27 91 12
Dec-2019 522,600 28 95 13
EX-29 Jan-2019 0
Feb-2019
Mar-2019
Apr-2019
May-2019
June-2019
July-2019
Aug-2019
Sep-2019
Oct-2019
Nov-2019
Dec-2019
EX-30 Jan-2019
Feb-2019
Mar-2019
Apr-2019
May-2019
June-2019
July-2019
Aug-2019
Sep-2019
Oct-2019
Nov-2019
Dec-2019

[eNeoNeoNeoNeoNoNolNoNoNolNeNol
[eNeoNeoNeNeoNoNoNelNoNeNeNol
[eNeoNeoNeoNeoNeoNolNoNoNoNoNol

100 12
100 12
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BN ©
5o N0
Sroo©
PR e e e
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Table 3-7

Summary of Extraction Volumes, Northwest Area Extraction Wells for South Central Reinjection Area
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and

Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Extraction Volume and Rate _

i . . . : Average Average
EXt\;\?gﬁlon Operating Period | Extraction Total Days in % of Eerlod Extraction Rate | Extraction Rate
Volume . . Actively
Period Pumping : (gpm) (gpm)
(gallons) Pumping .3 o
when Pumping for Period
. . Jan-2019 3,303,190 74 74
zg’r‘:;se'fn" /:'T°UmWe”S* Feb-2019 4,235,248 105 105
Mar-2019 5,276,440 118 118
Apr-2019 8,194,854 190 190
May-2019 9,238,336 207 207
June-2019 8,997,103 208 208
July-2019 9,146,510 205 205
Aug-2019 9,129,948 205 205
Sep-2019 8,850,792 205 205
Oct-2019 8,914,408 200 200
Nov-2019 8,400,096 194 194
Dec-2019 8,467,256 190 190
Totals and Averages:
Fourth Quarter 2019 27,871,060
Annual
(Jan 2019 to Dec 2019)  28:339,156 201 187
Total Volume to Date 522,039,997
Jan-2019 86
Feb-2019 117
Mar-2019 130
Apr-2019 203
May-2019 216
Average Monthly June-2019 220
July-2019 217
Aug-2019 215
Sep-2019 217
Oct-2019 213
Nov-2019 206
Dec-2019 202
Jan-2019 0
Feb2019 0
Mar-2019 0
Extrecl:cotggzirl;:tje for Apr-2019 !
EX-15, EX-16 and May-2019 0
EX-20 June-2019 0
July-2019 0
Aug-2019 0
Sep-2019 0
Oct-2019 1
Nov-2019 0
Dec-2019 0
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Table 3-7

Summary of Extraction Volumes, Northwest Area Extraction Wells for South Central Reinjection Area
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and

Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Notes:

1. Extraction from Northwest Area extraction well system for South Central Reinjection Area reinjection commenced on October 20, 2009.

2. 0On January 12, 2015, EX-29 and EX-30 were routed to the Ranch pivot and diversion to the South Central Reinjection Area was discontinued.

3. Average extraction rates (when pumping) in gpm for individual wells calculated from monthly volume and total days operating.

4. Average extraction rates (for period) (gpm) for individual wells calculated from monthly volume and total calendar days in month.

5. Annual average extraction rate calculated from annual volume and 365 days in January 2019 to December 2019.

* = Water from northern ATU extraction wells was diverted to the Central Area and South Central Reinjection Area systems periodically starting in
Second Quarter 2015. The remaining portion of the water from northern ATU wells supplies the northern ATUs.

% = percent

ATU = agricultural treatment unit
gpm = gallons per minute

Tables_Sec 3_IRZ_System_Ops-2019Q4 Arcadis

Page 4 of 4



Table 3-8

Summary of Discharges to Groundwater, South Central Reinjection Area In Situ Reactive Zone
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and

Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Recirculated Groundwater (Original System and 2015 Expansion)

SC-W-10 | SCAIw-11 | SC-w-12 | ScAw-13 | sc-w-14 | sc-w-15 | sciw-21 | sc-w-22 SC-IW-23 SC-IW-24 SC-IW-25 SC-w-26 | sc-aw-32 | sciw-33 SC-Iw-34 SC-IW-35 SC-W-36 | SCIW-37 '”gglrlitr';” zocirslgEIng:Zi n

Period Total Total Total Total Total Total Total Total Total Total
Total Monthly[ Monthly Monthly Monthly Monthly Monthly Monthly Monthly Total Monthly |Total Monthly| Total Monthly Monthly Monthly [Total Monthly| Total Monthly | Total Monthly [Total Monthly| Monthly Total Monthly | Total Monthly

Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume

[CEUCIE)) [CEUCIE)) [CEUCIE)) [CEUCIE)) [CEUCIE)) [CEUCIE)) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) [CEUCIE)) (gallons) [CEUCIE)) (gallons) (gallons) (gallons) [CEUCIE))
January 2019 0 0 635,195 0 0 0 202,738 0 0 0 386,453 0 0 0 0 0 0 17 0 1,224,403
February 2019 232,620 0 939,479 0 0 0 133,149 0 0 0 169,867 0 0 0 0 0 0 808,457 0 2,283,572
March 2019 1,073,963 0 470,900 0 0 0 118,103 0 0 0 169,941 0 0 0 0 0 0 557,251 0 2,390,158
April 2019 865,562 0 467,009 0 0 0 52,415 0 0 0 196,645 0 0 0 156,217 0 0 260,102 0 1,997,950
May 2019 653,400 0 96,030 0 0 0 28,389 0 0 0 1,634 0 0 0 344,736 0 0 335,112 0 1,459,301
June 2019 0 0 708,351 0 0 0 110,388 0 0 0 658,115 0 0 0 271,144 0 0 433,179 0 2,181,177
July 2019 958,878 0 496,175 0 0 0 112,338 0 0 0 496,172 0 0 0 198,667 0 0 266,819 0 2,529,050
August 2019 1,047,974 0 356,279 0 0 0 63,243 0 0 0 251,153 0 0 0 173,588 0 0 0 0 1,892,236
September 2019 1,047,400 0 356,279 0 0 0 37,350 0 0 0 7,060 0 0 0 167,362 0 2,824 0 0 1,618,275
October 2019 537,902 0 0 0 0 0 34,961 0 0 0 1,221,595 0 0 0 139,787 0 562,307 0 0 2,496,552
November 2019 727,551 0 0 0 0 0 51,953 0 0 0 475,703 0 0 0 0 0 79,663 0 0 1,334,870
December 2019 1,210,741 0 0 0 0 0 0 0 0 0 407,075 0 0 0 0 0 0 0 0 1,617,816

Recirculated Groundwater (2017 and Western Expansions)

2017 and
SC-IW-16 SC-IW-17 SC-IW-18 SC-IW-19 SC-IW-20 SC-IW-30 SC-IW-31 SC-IW-38 SC-IW-39 SC-IW-40 SC-IW-41 SC-IW-42 SC-IW-43 SC-Iw-44 SC-IW-45 SC-IW-46 WESEN
Expansion

Period
E E E E KE Total Total Total Total
Total Monthly| Monthly Monthly Monthly Monthly Monthly Monthly Monthly Total Monthly |Total Monthly| Total Monthly Monthly Monthly |Total Monthly| Total Monthly | Total Monthly |Total Monthly

Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume

[(CEULI)] (gallons) (gallons) [(CEULIE)] [(CEULI)] [(CEULIE)] (gallons) (gallons) (CEULLE)) (CEULLE)] (CEULLE)) (CEULLE)) (gallons) [(CEULIE)] (CEULLE)) (gallons) (CEULLE)
January 2019 4 0 494,167 79,741 164,902 119,329 157,419 167,467 0 0 868,892 0 371,121 469,122 0 258,504 3,150,668
February 2019 150,365 0 237,827 20,304 165,046 49,104 167,482 111,515 0 0 630,276 0 220,904 371,765 0 144,308 2,268,896
March 2019 84,891 0 782,256 86,250 196,189 0 205,817 52,875 0 0 399,354 100,821 118,293 319,586 0 48,717 2,395,050
April 2019 71,223 0 223,410 29,011 62,808 105,749 251,544 371,485 0 0 321,124 148,152 467,462 388,842 0 169,754 2,610,563
May 2019 106,792 0 479,012 89,029 0 252,932 204,593 311,093 0 0 984,047 0 348,216 312,363 0 320,421 3,408,498
June 2019 31,878 0 157,479 120,238 38,906 123,096 85,529 112,961 0 0 591,731 0 194,637 184,330 0 181,664 1,822,449
July 2019 76,560 0 438,921 111,126 440,654 84,768 396,503 0 0 0 260,226 200,486 73,090 128,050 75,970 59,467 2,345,821
August 2019 0 0 0 31,752 255,142 97,230 261,828 0 0 0 0 1,031,180 0 0 983,874 0 2,661,005
September 2019 0 0 0 0 454,644 62,287 149,094 0 0 0 0 606,743 0 0 465,943 0 1,738,711
October 2019 0 0 0 66,874 140,666 124,977 99,342 0 0 0 0 189,543 0 0 145,636 0 767,038
November 2019 0 0 0 49,759 84,542 257,043 8,717 0 0 0 0 459,877 0 0 16,004 0 875,943
December 2019 0 0 0 44,314 101,442 134,488 0 0 0 0 0 507,125 0 0 732,986 0 1,520,355
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Table 3-8

Summary of Discharges to Groundwater, South Central Reinjection Area In Situ Reactive Zone
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and

Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Recirculated Groundwater (2 SCRIA East Expansion)

Deep East | Total Original
EX-57 EX-58 SC-IW-60 SC-IW-61 SC-IW-62 SC-IW-63 SC-IW-64 SCRIA and Expanded
Expansion Systems

Period Total Total Total Total Total Total Total
Total Monthly| Monthly Monthly Monthly Monthly Monthly Monthly Monthly Total Monthly

Volume Volume Volume Volume Volume Volume Volume Volume Volume

[(CEULIE)] [(CEULI)] [(CEULI)] [(CEULI)] [(CEULI)] [(CEULI)] (CEULLIE) (gallons) (CEULLIE)
January 2019 - - - - - - - - 4,375,071
February 2019 - - - - - - - -- 4,552,468
March 2019 -- -- -- -- -- -- -- - 4,785,209
April 2019 0 40,451 0 0 71,256 0 0 111,707 4,720,219
May 2019 0 172,049 0 0 302,549 637,695 281,903 1,394,196 6,261,995
June 2019 0 284,577 0 0 477,562 775,451 119,997 1,657,587 5,661,213
July 2019 0 281,863 0 0 298,058 664,133 0 1,244,054 6,118,925
August 2019 0 431,175 0 0 312,111 832,418 0 1,575,704 6,128,946
September 2019 0 1,146,636 0 0 753,946 918,153 0 2,818,736 6,175,722
October 2019 0 906,333 0 0 676,951 1,204,778 0 2,788,062 6,051,652
November 2019 0 745,074 0 0 507,796 1,571,713 0 2,824,582 5,035,395
December 2019 469,522 790,334 0 0 65,081 1,386,948 0 2,711,885 5,850,056

95% Et ol (Original Systen

SC-W-10 | Sc-w-11 | sciw-12 | sciw-13 | sc-w-14 | sc-w-15 | sciw-21 | sciw-22 SC-IW-23 SC-IW-24 SC-IW-25 SC-w-26 | sciw-32 | sc-w-33 SC-IW-34 SC-IW-35 SC-W-36 | SCIw-37 '”gglrlaetr's” 202[5'?5':;;22& .

Total Total Total Total Total Total Total Total Total Total
Total Monthly| Monthly Monthly Monthly Monthly Monthly Monthly Monthly Total Monthly |Total Monthly| Total Monthly Monthly Monthly |Total Monthly| Total Monthly | Total Monthly |Total Monthly| Monthly Total Monthly | Total Monthly

Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume

[(CEULIE)] [(CEULI)] [(CEULI)] [(CEULI)] [(CEULI)] [(CEULI)] (CEULIE) (CEULLE)) (CEULLE) (CEULLIE) (CEULLE)) (CEULIE)) (CEULLE) [(CEULI)] (CEULIE) [(CEULIE)] (CEULLE) (CEULIE)) (gallons) [(CEULIE)]
January 2019 0 0 215 0 0 0 51 0 0 0 91 0 0 0 0 0 0 22 0 379
February 2019 84 0 214 0 0 0 35 0 0 0 42 0 0 0 0 0 0 218 0 593
March 2019 217 0 93 0 0 0 24 0 0 0 29 0 0 0 0 0 0 109 0 472
April 2019 201 0 133 0 0 0 17 0 0 0 45 0 0 0 37 0 0 66 0 500
May 2019 162 0 20 0 0 0 7 0 0 0 8 0 0 0 74 0 0 91 0 362
June 2019 0 0 191 0 0 0 28 0 0 0 162 0 0 0 66 0 0 93 0 540
July 2019 193 0 147 0 0 0 26 0 0 0 129 0 0 0 54 0 0 65 0 614
August 2019 321 0 94 0 0 0 19 0 0 0 63 0 0 0 50 0 0 0 0 547
September 2019 254 0 0 0 0 0 8 0 0 0 0 0 0 0 35 0 0 0 0 297
October 2019 116 0 0 0 0 0 15 0 0 0 311 0 0 0 29 0 157 0 0 628
November 2019 224 0 0 0 0 0 13 0 0 0 120 0 0 0 0 0 0 0 0 357
December 2019 353 0 0 0 0 0 0 0 0 0 115 0 0 0 0 0 0 0 0 468
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Table 3-8

Summary of Discharges to Groundwater, South Central Reinjection Area In Situ Reactive Zone
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and

Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

95% Ethanol (2017 and Western Expansions)

2017 and
SC-IW-16 SC-IW-17 SC-IW-18 SC-IW-19 SC-IW-20 SC-IW-30 SC-IW-31 SC-IW-38 SC-IW-39 SC-IW-40 SC-IW-41 SC-IW-42 SC-IW-43 SC-IW-44 SC-IW-45 SC-IW-46 WESEN
Expansion

Period
E E KE E E Total Total Total Total
Total Monthly| Monthly Monthly Monthly Monthly Monthly Monthly Monthly Total Monthly |Total Monthly| Total Monthly Monthly Monthly |Total Monthly| Total Monthly | Total Monthly |Total Monthly

Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume

[(CEULIE)] (gallons) [(CEULIE)] [(CEULIE)] [(CEULIE)] [(CEULIE)] (CEULLE)) (CEULLE)) (CEULLE)) (CEULLE)] (CEULLE)) (CEULLE)) (CEULLE)) [(CEULIE)] (gallons) (gallons) (CEULLE))
January 2019 7 0 120 16 37 22 36 38 0 0 225 0 94 121 0 61 777
February 2019 36 0 78 10 41 16 41 26 0 0 149 0 52 88 0 39 576
March 2019 16 0 137 22 41 0 41 10 0 0 74 28 23 67 0 10 471
April 2019 18 0 65 9 18 23 55 89 0 0 94 73 117 110 0 29 699
May 2019 27 0 105 23 0 57 39 68 0 0 249 0 87 87 0 76 820
June 2019 8 0 39 32 8 28 21 26 0 0 134 0 41 44 0 42 424
July 2019 22 0 116 31 121 24 114 6 0 0 67 43 24 39 22 19 647
August 2019 0 0 0 10 76 27 75 0 0 0 0 297 0 0 304 0 789
September 2019 0 0 0 0 111 10 31 0 0 0 0 121 0 0 110 0 382
October 2019 0 0 0 34 40 54 24 0 0 0 0 41 0 0 40 0 234
November 2019 0 0 0 19 33 57 0 0 0 0 0 137 0 0 0 0 245
December 2019 0 0 0 13 26 43 0 0 0 0 0 140 0 0 225 0 447

% Ethanol (2019 SCRIA East Expansion)

Deep East | Total Original
EX-57 EX-58 SC-IW-60 SC-IW-61 SC-IW-62 SC-IW-63 SC-IW-64 SCRIA and Expanded
Expansion Systems

Period Total Total Total Total Total Total Total
Total Monthly| Monthly Monthly Monthly Monthly Monthly Monthly Monthly Total Monthly

Volume Volume Volume Volume Volume Volume Volume Volume Volume

[(CEULIE)] [(CEULI)] [(CEULI)] [(CEULI)] [(CEULI)] (gallons) (CEULIE) (CEULLE)) (CEULLE)
January 2019 - -- -- -- -- -- - - 1,155
February 2019 - - - - - - - -- 1,169
March 2019 -- -- -- -- -- -- -- -- 942
April 2019 0 17 0 0 16 0 0 33 1,231
May 2019 0 40 0 0 73 142 69 324 1,506
June 2019 0 73 0 0 112 171 22 379 1,343
July 2019 0 77 0 0 85 124 0 285 1,547
August 2019 0 148 0 0 117 232 0 496 1,832
September 2019 0 275 0 0 176 221 0 672 1,351
October 2019 0 227 0 0 168 330 0 725 1,587
November 2019 0 198 0 0 126 388 0 712 1,314
December 2019 156 253 0 0 31 412 0 852 1,767

Tables_Sec 3_IRZ_System_Ops-2019Q4 Arcadis Page 3 of 8



Table 3-8

Summary of Discharges to Groundwater, South Central Reinjection Area In Situ Reactive Zone
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and

Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Infiltration
SCIW-10 | SC-IW-11 | SC-W-12 | SC-W-13 | SC-w-14 | SC-w-15 | sc-w-21 | SC-lw-22 SC-IW-23 SC-IW-24 SC-IW-25 scw-26 | sSciw-32 | sc-w-33 | sc-w-34 SCIW-35 | SC-W-36 | SC-IW-37 Siigf{.ypi';i D”e;itlft“h
Period Filot
Total Total Total Total Total Total E E Total E Total Monthly
Total Monthly| Monthly Monthly Monthly Monthly Monthly Monthly Monthly Total Monthly |Total Monthly| Total Monthly Monthly Monthly |Total Monthly| Total Monthly | Total Monthly |Total Monthly| Monthly Total Monthly VElume
Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume (pounds)
(pounds) (pounds) (pounds) (pounds) (pounds) (pounds) (pounds) (pounds) (pounds) (pounds) (pounds) (pounds) (pounds) (pounds) (pounds) (pounds) (pounds) (pounds) (pounds)
January 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
February 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
March 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
April 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
May 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
June 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
July 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
August 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
September 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
October 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
December 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bromide (500 ppm concentration)
SC-MW-02D | SC-MW-03D

E

Period fotal B al

Total Monthly| Monthly Volume

Volume Volume (gallons)

[CEUCIE)) [CEUCIE))

January 2019 0 0 0
February 2019 0 0 0
March 2019 0 0 0
April 2019 0 0 0
May 2019 0 0 0
June 2019 0 0 0
July 2019 0 0 0
August 2019 0 0 0
September 2019 0 0 0
October 2019 0 0 0
November 2019 0 0 0
December 2019 0 0 0
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Table 3-8

Summary of Discharges to Groundwater, South Central Reinjection Area In Situ Reactive Zone
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and

Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

60% Sodium Lactate

SC-Iw-11 SC-Iw-13 SC-IW- SC-Iw-21 SC-IW-22 SC-IW-23 SC-IW-24 SC-IW-25 SC-IW-26 SC-IW-32 SC-IW- SC-IW-34 SC-IW-35 SC-IW-36 SC-IW-37 Ingg;lit:;n
Total Monthly

Period Total Total Total Total Total Total Total Total Total Total Volume
Total Monthly[ Monthly Monthly Monthly Monthly Monthly Monthly Monthly Total Monthly |Total Monthly| Total Monthly Monthly Monthly [Total Monthly| Total Monthly | Total Monthly [Total Monthly| Monthly Total Monthly [CEULLS)
Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume
[CEUCIE)) [CEUCIE)) [CEUCIE)) [CEUCIE)) [CEUCIE)) [CEUCIE)) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) [CEUCIE)) (gallons) [CEUCIE)) (gallons) (gallons) (gallons)
January 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
February 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
March 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
April 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
May 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
June 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
July 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
August 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
September 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
October 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
December 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NuWell 120 (pure) - Original System and 2015 Expansion

SC-W-10 | sc-w-11 | sciw-12 | sciw-13 | sc-w-14 | sc-w-15 | sciw-21 | sciw-22 SC-IW-23 SC-IW-24 SC-IW-25 SC-w-26 | sciw-32 | sc-w-33 SC-IW-34 SC-IW-35 SC-W-36 | SCIw-37 '”gglrlaetr's” 202[5'?5':;;22& .

Period E KE E E E Total Total Total Total Total
Total Monthly| Monthly Monthly Monthly Monthly Monthly Monthly Monthly Total Monthly |Total Monthly| Total Monthly Monthly Monthly |Total Monthly| Total Monthly | Total Monthly |Total Monthly| Monthly Total Monthly | Total Monthly

Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume

[(CEULIE)] [(CEULI)] [(CEULIE)] [(CEULIE)] [(CEULI)] [(CEULIE)] (CEULLE)) (CEULLE)) (CEULLE)) (gallons) (CEULLE)) (CEULLE)) (CEULLE)) [(CEULIE)] (gallons) (gallons) (CEULLE)) (CEULLE)) (CEULLE)) (gallons)
January 2019 0 0 0 0 0 0 0 0 0 0 0 1.2 0 0 0 0 0 0 0 1.2
February 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
March 2019 0 0 0 0 0 0 0.8 0 0 0 0 0 0 0 0 0 0 0 0 0.8
April 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.1 0 1.1
May 2019 0 0 1.4 0 0 0 0 0 0 0 1.4 0 0 0 0 0 0 0 0 2.8
June 2019 1.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.3
July 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
August 2019 0 0 2.9 0 0 0 0 0 0 0 2.7 0 0 0 0 0 0 0 0 5.6
September 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 0 25
October 2019 3.0 0 0 0 0 0 4.4 0 0 0 0 0 0 0 2.6 0 0 0 0 10.0
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
December 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
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Table 3-8

Summary of Discharges to Groundwater, South Central Reinjection Area In Situ Reactive Zone
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and

Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

NuWell 120 (pure) - 2017 and Western Expansions

2017 and
SC-IW-16 SC-IW-17 SC-IW-18 SC-IW-19 SC-IW-20 SC-IW-30 SC-IW-31 SC-IW-38 SC-IW-39 SC-IW-40 SC-IW-41 SC-IW-42 SC-IW-43 SC-Iw-44 SC-IW-45 SC-IW-46 WESEN
Expansions
Period

Total Total Total Total Total Total Total Total Total
Total Monthly[ Monthly Monthly Monthly Monthly Monthly Monthly Monthly Total Monthly |Total Monthly| Total Monthly Monthly Monthly [Total Monthly| Total Monthly | Total Monthly |Total Monthly

Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume

[CEUCLE)) [CEUCIE)) [CEUCIE)) [CEUCIE)) [CEUCLE)) [CEUCLE)) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) [CEUCLE)) (gallons) [CEUCIE)) (gallons)
January 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
February 2019 0 0 1.0 0.4 0.8 0.8 0 0 0 0 0 0 0 0 3.0
March 2019 0 0 0 0 0 0 0.7 0 0 0 0 0 0 0 0 0 0.7
April 2019 0 0 0 0 0 0 0 0 0 0.8 0 0 1.1 0 1.2 3.1
May 2019 0 0 0 0.4 0.7 0 0 0 0 0 0 0 0 0 0 0 11
June 2019 0.5 0 0.9 0 0 0 0.7 0 0 0 0 0 0 0 0 0 2.1
July 2019 0 0 0 0 0 0 0 0.7 0 0 0 0.8 0.5 0 0 0 2.0
August 2019 0 0 0 2.1 0 0 0 0 0 0 0.7 0 0 0 0 2.8
September 2019 0 0 0 0 3.8 6.8 0 0 0 0 0 0 0 0 0 10.6
October 2019 0 0 0 0 0 0 3.6 0 0 0 1.6 2.6 0 1.0 2.3 0 111
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.1 11
December 2019 0 0 0 0 3.2 0 0 0 0 0 0 0 0 0 3.2

NuWell 120 (pure) - 9 SCRIA East Expansion
Deep East Total Original
EX-58 SC-IW-60 SC-IW-61 SC-IW-62 SC-IW-63 SC-IW-64 SCRIA and Expanded
Expansion Systems

Total Total Total Total Total Total Total
Total Monthly[ Monthly Monthly Monthly Monthly Monthly Monthly Monthly Total Monthly

Volume Volume Volume Volume Volume Volume Volume Volume Volume

[CEULI)] [CEULI)] [CEULI)] [CEULL)] [CEULI)] [CEULI)] [CEULIIE)) [CEULIE)) [CEULIIE))
January 2019 -- -- -- -- -- -- -- - 1.2
February 2019 -- -- -- -- -- -- -- -- 3.0
March 2019 -- -- -- -- -- -- -- -- 1.5
April 2019 -- -- -- -- -- -- -- - 4.2
May 2019 -- -- -- -- -- -- -- -- 3.9
June 2019 -- -- -- -- -- -- -- -- 3.4
July 2019 0 0.9 0 0 0 0 0 0.9 2.9
August 2019 0 0 0 0 1.0 0 0 1.0 9.4
September 2019 0 0 0 0 0 0 0 0.0 13.1
October 2019 0 0 0 0 0 0 0 0.0 21.1
November 2019 0 0 0 0 0 2.1 0 2.1 3.2
December 2019 0 0 0 0 2 0 0 2.3 5.5
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Table 3-8

Summary of Discharges to Groundwater, South Central Reinjection Area In Situ Reactive Zone
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and

Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

NuWell 310 (pure) - Original System and 2015 Expansion

SC-Iw-11 SC-IW-13 SC-IW- SC-Iw-21 SC-IW-22 SC-IW-23 SC-IW-24 SC-IW-25 SC-IW-26 SC-IW-32 SC-IW- SC-IW-34 SC-IW-35 SC-IW-36 SC-IW-37 Ingl{;:'litrl)c/)n
Total Monthly

Period Total Total Total Total Total Total Total Total Total Total Volume
Total Monthly| Monthly Monthly Monthly Monthly Monthly Monthly Monthly Total Monthly |Total Monthly| Total Monthly Monthly Monthly |Total Monthly| Total Monthly | Total Monthly |Total Monthly| Monthly Total Monthly (gallons)
Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume
[(CEULIE)] (gallons) [(CEULIE)] (gallons) [(CEULIE)] [(CEULIE)] (CEULLE)) (CEULLE) (CEULLE) (CEULLE)) (CEULLE) (CEULLE)) (CEULLE) [(CEULIE)] (gallons) (gallons) (CEULLE)) (CEULLE) (CEULLE))
January 2019 0 0 0 0 0 0 0 0 0 0 0 0.6 0 0 0 0 0 0 0 0.6
February 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
March 2019 0 0 0 0 0 0 0.4 0 0 0 0 0 0 0 0 0 0 0 0 0.4
April 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.6 0 0.6
May 2019 0 0 0.7 0 0 0 0 0 0 0 0.7 0 0 0 0 0 0 0 0 1.4
June 2019 0.7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.7
July 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
August 2019 0 0 1.1 0 0 0 0 0 0 0 1.0 0 0 0 0 0 0 0 0 2.1
September 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.0 0 1.0
October 2019 1.1 0 0 0 0 0 1.7 0 0 0 0 0 0 0 1.0 0 0 0 0 3.8
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
December 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NuWell 310 (pure) - 2017 and Western Expansions

SC-IW-16 | SC-w-17 | sc-aw-18 | sciw-19 | sciw-20 | scow-30 | sciw-31 | Sc-iw-38 SC-IW-39 SC-IW-40 SC-IW-41 SCw-42 | sciw-43 | sc-w-44 SC-IW-45 SC-IW-46 E\)/(Vpeasrfzirgn

Period E E KE KE KE Total Total Total Total
Total Monthly| Monthly Monthly Monthly Monthly Monthly Monthly Monthly Total Monthly |Total Monthly| Total Monthly Monthly Monthly |Total Monthly| Total Monthly | Total Monthly |Total Monthly

Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume

[(CEULIE)] (gallons) [(CEULIE)] [(CEULIE)] [(CEULIE)] [(CEULIE)] (CEULLE)) (CEULLE) (CEULLE) (gallons) (CEULLE) (CEULLE) (CEULLE) [(CEULIE)] (gallons) (gallons) (CEULLE))
January 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
February 2019 0 0 0.5 0.2 0.4 0.4 0 0 0 0 0 0 0 0 0 0 1.5
March 2019 0 0 0 0 0 0 0.4 0 0 0 0 0 0 0 0 0 0.4
April 2019 0 0 0 0 0 0 0 0 0 0 0.4 0 0 0.6 0 0.6 1.6
May 2019 0 0 0 0.2 0.4 0 0 0 0 0 0 0 0 0 0 0 0.6
June 2019 0.3 0 0.4 0 0 0 0.4 0 0 0 0 0 0 0 0 0 1.1
July 2019 0 0 0 0 0 0 0 0.3 0 0 0 0.4 0.2 0 0 0 0.9
August 2019 0 0 0 0.8 0 0 0 0 0 0 0.4 0 0 0 0 0 1.2
September 2019 0 0 0 0 1.5 2.6 0 0 0 0 0 0 0 0 0 0 4.1
October 2019 0 0 0 0 0 0 1.4 0 0 0 0.6 1.0 0 0.4 0.9 0 4.3
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.4 0.4
December 2019 0 0 0 0 1.2 0 0 0 0 0 0 0 0 0 0 0 1.2
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Table 3-8

Summary of Discharges to Groundwater, South Central Reinjection Area In Situ Reactive Zone
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and

Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

NuWell 310 (pure) - Deep SCRIA East Expansion
EX-57 EX-58 SC-IW-60 SC-IwW-61 SC-IW-62 SC-IW-63 SC-IW-64 SCRIA and Expanded
Expansion Systems
Period Total Total Total Total Total Total Total
Total Monthly[ Monthly Monthly Monthly Monthly Monthly Monthly Monthly Total Monthly
Volume Volume Volume Volume Volume Volume Volume Volume Volume
[CEUCIE)) [CEUCIE)) [CEUCIE)) [CEUCIE)) [CEUCIE)) [CEUCIE)) (gallons) (gallons) (gallons)
January 2019 -- -- -- -- -- -- -- -- 0.6
February 2019 -- -- -- -- -- -- -- -- 1.5
March 2019 - - - - - - - -- 0.8
April 2019 - - - - - - - - 2.2
May 2019 -- -- -- -- -- -- -- -- 2.0
June 2019 - - - - - - - -- 1.8
July 2019 0 0.4 0 0 0 0 0 0.4 1.3
August 2019 0 0 0 0 0.5 0 0 0.5 3.8
September 2019 0 0 0 0 0 0 0.0 5.1
October 2019 0 0 0 0 0 0.8 0 0.8 8.9
November 2019 0 0 0 0 0 0 0 0.0 0.4
December 2019 0 0 0 0 1 0 0 0.9 2.1

Mud Nox, Well Development Compound (|

Total Monthly

Period Total Total Total Total Total Total Total Volume
Total Monthly| Monthly Monthly Monthly Monthly Monthly Monthly Monthly Total Monthly (gallons)
Volume Volume Volume Volume Volume Volume Volume Volume Volume
[(CEULI)] (gallons) (gallons) [(CEULIE)] [(CEULI)] [(CEULIE)] (CEULLE)) (gallons) (CEULLE))
January 2019 0 0 0 0 0 0 0 0 0 0
February 2019 0 0 0 0 0 0 0 0 0 0
March 2019 0 0 0 0 0 0 0 0 0 0
April 2019 0 0 0 0 0 0 0 0 0 0
May 2019 0 0 0 0 0 0 0 0 0 0
June 2019 0 0 0 0 0 0 0 0 0 0
July 2019 0 0 0 0 0 0 0 0 0 0
August 2019 0 0 0 0 0 0 0 0 0 0
September 2019 0 0 0 0 0 0 0 0 0 0
October 2019 0 0 0 0 0 0 0 0 0 0
November 2019 0 0 0 0 0 0 0 0 0 0
December 2019 0 0 0 0 0 0 0 0 0 0

Notes:

ppm = parts per million

% = percent

-- = not available; well was not installed.

a. Mud Nox was pumped from the well after use, and the waste water was containerized in drums, profiled, and then properly disposed of offsite.
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Table 3-10

Summary of Discharges to Groundwater, Source Area In Situ Reactive Zone

Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and
Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Recirculated Groundwater- Original Injection System

SA-RW-05 SA-RW-06 SA-RW-07 SA-RW-08 SA-RW-09 SA-RW-10 SA-RW-11 SA-RW-12 SA-RW-13 SA-RW-14 SA-RW-15 SA-RW-16 ng'ygtggm'na'

Period
Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly Total Monthly [ Total Monthly | Total Monthly | Total Monthly | Total Monthly

Volume Volume Volume Volume Volume Volume Volume Total Monthly Volume Volume Volume Volume Volume

(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) Volume (gallons) (gallons) (gallons) (gallons) (gallons) (gallons)
January 2019 3 0 0 0 0 0 0 0 0 0 0 0 3
February 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
March 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
April 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
May 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
June 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
July 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
August 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
September 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
October 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
December 2019 0 0 0 0 0 0 0 0 0 0 0 0 0

Recirculated Groundwater - 2011 Expanded Injection System

Total2011 | 10wl Original
SA-RW-01 SA-RW-02 SA-RW-03 SA-RW-04 SA-RW-17 SA-RW-18 SA-RW-19 SA-RW-20 SA-RW-21 Expanded Ea;pan ded
System
Period System

Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly Total Monthly [ Total Monthly | Total Monthly

Volume Volume Volume Volume Volume Volume Volume Total Monthly Volume Volume Volume

(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) Volume (gallons) (gallons) (gallons) (gallons)
January 2019 0 0 72,817 0 0 0 59,404 0 0 132,221 132,224
February 2019 0 0 0 0 0 0 55,396 0 0 55,396 55,396
March 2019 0 0 32,044 0 0 0 31,547 0 0 63,591 63,591
April 2019 0 0 58,494 0 0 0 1,300 0 0 59,794 59,794
May 2019 0 0 44,056 0 0 0 0 0 0 44,056 44,056
June 2019 0 0 74,222 0 0 0 0 0 0 74,222 74,222
July 2019 0 0 1,806 0 0 0 110,054 0 0 111,860 111,860
August 2019 0 0 0 0 0 0 91,080 0 0 91,080 91,080
September 2019 0 0 64,703 0 0 0 76,547 0 0 141,250 141,250
October 2019 0 0 56,890 0 0 0 21,033 0 0 77,923 77,923
November 2019 0 0 33,815 0 0 0 0 0 0 33,815 33,815
December 2019 0 0 72,147 0 0 0 0 0 0 72,147 72,147
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Table 3-10

Summary of Discharges to Groundwater, Source Area In Situ Reactive Zone

Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and
Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Recirculated Groundwater- 2015 Expansion Injection System

Total 2015 Total Original and
SA-RW-26 SA-RW-27 SA-RW-28 SA-RW-29 SA-RW-30 SA-RW-31 SA-RW-32 SA-RW-33 SA-RW-34 SA-RW-35 SA-RW-36 SA-RW-37 SA-RW-38 Expanded Expanded
System Systems

Period
Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly

Volume Volume Volume Volume Volume Volume Volume
(gallons) (CEUCIE)) (gallons) (gallons) (gallons) (CEUCE)) (gallons) Volume (gallons)| (gallons) (gallons) (gallons) (gallons) (gallons) (gallons)

Total Monthly | Total Monthly | Total Monthly | Total Monthly [ Total Monthly [ Total Monthly Total Monthly
Total Monthly Volume Volume Volume Volume Volume Volume Volume
(gallons)

January 2019 150,490 0 164,110 414,830 164,080 92,210 206,400 0 0 0 0 0 0 1,192,120 1,324,344
February 2019 107,200 243,250 44,580 259,130 101,100 36,520 0 0 0 0 0 0 0 791,780 847,176

March 2019 98,540 65,451 29,140 302,640 790,540 225,190 0 0 0 0 0 0 0 1,511,501 1,575,092
April 2019 185,160 114,110 551,500 195,780 601,480 45,310 346,190 0 0 0 0 0 0 2,039,530 2,099,324
May 2019 94,830 179,030 1,065,340 186,090 579,600 441,580 404,910 0 0 0 0 0 0 2,951,380 2,995,436
June 2019 106,990 44,040 864,740 182,140 469,000 146,450 150,660 0 0 0 0 0 0 1,964,020 2,038,242
July 2019 118,580 93,770 494,550 256,380 496,800 171,000 56,430 0 0 0 0 0 0 1,687,510 1,799,370
August 2019 143,470 80,170 863,580 123,230 333,160 336,430 0 0 0 0 0 0 0 1,880,040 1,971,119
September 2019 161,520 107,230 844,050 108,520 559,440 173,950 0 0 0 0 0 0 0 1,954,710 2,095,961
October 2019 81,580 86,700 747,530 28,670 546,580 142,510 729,340 0 0 0 0 0 0 2,362,910 2,440,833
November 2019 30,630 19,720 909,480 0 442,480 372,770 443,780 0 0 0 0 0 0 2,218,860 2,252,675
December 2019 132,300 166,680 876,010 0 600,870 206,480 206,980 0 0 0 0 0 0 2,189,320 2,261,467

Recirculated Groundwater- 2017 Expansion and Replacement Injection System

Total 2017 Total Original
SA-RW-39 SA-RW-40 SA-RW-41 SA-RW-42 SA-RW-43% SA-RW-44% SA-RW-45% SA-RW-46 SA-RW-47 SA-RW-48 SA-RW-50 SA-RW-51 Expanded and Expanded
System Systems

Period
Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly Total Monthly [ Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly

Volume Volume Volume Volume Volume Volume Volume Total Monthly Volume Volume Volume Volume Volume Volume
(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) Volume (gallons)| (gallons) (gallons) (gallons) (gallons) (gallons) (gallons)

January 2019 432,230 0 0 853,940 0 0 0 0 0 0 15,772 793,807 2,095,749 3,420,093
February 2019 411,950 10 1,740 520,460 0 0 0 0 0 0 42,140 595,409 1,571,709 2,418,885
March 2019 413,460 213,010 191,560 533,135 0 0 0 0 0 0 80,140 357,471 1,788,776 3,363,868
April 2019 0 1,526,920 494,710 0 0 0 0 0 0 0 3,613 262,401 2,287,644 4,386,968
May 2019 137,130 855,150 137,840 0 0 0 0 0 0 0 59,573 239,775 1,429,468 4,424,904
June 2019 0 708,880 206,560 0 0 0 0 0 0 0 19,703 517,209 1,452,352 3,490,594
July 2019 0 683,370 74,890 633,867 0 0 0 0 0 0 5,657 777,894 2,175,678 3,975,048
August 2019 0 812,560 0 840,129 0 0 0 0 0 0 27,771 327,819 2,008,279 3,979,398
September 2019 0 203,990 0 764,890 0 0 0 0 0 0 61,119 596,418 1,626,417 3,722,378
October 2019 131,390 0 0 377,620 0 0 0 0 0 0 51,790 869,631 1,430,431 3,871,264
November 2019 25,670 300,010 175,540 212,390 0 0 0 0 0 0 20,320 744,390 1,478,320 3,730,995
December 2019 0 159,900 672,520 0 0 0 0 0 0 0 202,790 592,832 1,628,042 3,889,509
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Table 3-10

Summary of Discharges to Groundwater, Source Area In Situ Reactive Zone

Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and
Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Recirculated Groundwater- Western IRZ Expansion Injection System

Total Western | Total Original
SA-RW-54 SA-RW-55 SA-RW-56 IRZ Expansion|and Expanded
. Systems
Period

Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly

Volume Volume Volume Volume Volume

(CEURIS) (gallons) (gallons) (CEURIS) (CEURIS)
January 2019 95,120 198,270 556,620 850,010 4,270,103
February 2019 84,120 1,124,920 401,820 1,610,860 4,029,745
March 2019 0 1,037,800 0 1,037,800 4,401,668
April 2019 0 42,360 0 42,360 4,429,328
May 2019 0 0 0 0 4,424,904
June 2019 0 0 0 0 3,490,594
July 2019 0 0 0 0 3,975,048
August 2019 0 0 0 0 3,979,398
September 2019 0 0 0 0 3,722,378
October 2019 0 0 0 0 3,871,264
November 2019 0 0 0 0 3,730,995
December 2019 0 0 0 0 3,889,509

95% Ethanol - Original Injection System

SA-RW-05 SA-RW-06 SA-RW-07 SA-RW-08 SA-RW-09 SA-RW-10 SA-RW-11 SA-RW-12 SA-RW-13 SA-RW-14 SA-RW-15 SA-RW-16

Period Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly Total Monthly Total Monthly | Total Monthly Total
Volume Volume Volume Volume Volume Volume Volume Total Monthly Volume Total Monthly Volume Volume Volume
(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) Volume (gallons) (gallons) |Volume (gallons) (gallons) (gallons) (gallons)
January 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
February 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
March 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
April 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
May 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
June 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
July 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
August 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
September 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
October 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
December 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table 3-10

Summary of Discharges to Groundwater, Source Area In Situ Reactive Zone

Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and
Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

95% Ethanol - 2011 Expanded Injection System

Total 2011 TO;‘]' dozrtu)ngal
SA-RW-01 SA-RW-02 SA-RW-03 SA-RW-04 SA-RW-17 SA-RW-18 SA-RW-19 SA-RW-20 SA-RW-21 Expanded Expanded
. System P
Period Systems

Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly Total Monthly [ Total Monthly | Total Monthly

Volume Volume Volume Volume Volume Volume Volume Total Monthly Volume Volume Volume

(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) Volume (gallons) (gallons) (gallons) (gallons)
January 2019 0 0 16 0 0 0 12 0 0 29 29
February 2019 0 0 0 0 0 0 11 0 0 11 11
March 2019 0 0 9 0 0 0 7 0 0 15 15
April 2019 0 0 9 0 0 0 0 0 0 10 10
May 2019 0 0 12 0 0 0 0 0 0 12 12
June 2019 0 0 11 0 0 0 0 0 0 11 11
July 2019 0 0 0 0 0 0 22 0 0 22 22
August 2019 0 0 0 0 0 0 16 0 0 16 16
September 2019 0 0 12 0 0 0 13 0 0 25 25
October 2019 0 0 12 0 0 0 4 0 0 15 15
November 2019 0 0 10 0 0 0 0 0 0 10 10
December 2019 0 0 17 0 0 0 0 0 0 17 17

95% Ethanol - 2015 Expanded Injection System

Total 2015 Total Original
SA-RW-26 SA-RW-27 SA-RW-28 SA-RW-29 SA-RW-30 SA-RW-31 SA-RW-32 SA-RW-33 SA-RW-34 SA-RW-35 SA-RW-36 SA-RW-37 SA-RW-38 Expanded and Expanded
System Systems

Feriod Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly Total Monthly Total Monthly | Total Monthly | Total Monthly | Total Monthly Total Monthly
Volume Volume Volume Volume Volume Volume Volume Total Monthly Volume Total Monthly Volume Volume Volume Volume Volume
(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) Volume (gallons) (gallons) |Volume (gallons) (gallons) (gallons) (gallons) (gallons) (gallons)
January 2019 23 0 27 69 23 16 31 0 0 0 0 0 0 190 218
February 2019 20 48 8 46 19 3 0 0 0 0 0 0 0 144 155
March 2019 15 14 3 52 152 39 0 0 0 0 0 0 0 276 291
April 2019 27 22 98 38 98 7 61 0 0 0 0 0 0 350 360
May 2019 20 37 240 43 103 102 86 0 0 0 0 0 0 632 644
June 2019 23 9 138 27 72 18 21 0 0 0 0 0 0 308 319
July 2019 18 21 84 46 105 32 13 0 0 0 0 0 0 318 340
August 2019 33 14 169 26 61 70 0 0 0 0 0 0 0 374 390
September 2019 27 23 144 19 111 29 0 0 0 0 0 0 0 353 378
October 2019 19 24 169 7 112 32 149 0 0 0 0 0 0 511 527
November 2019 5 3 169 0 72 84 76 0 0 0 0 0 0 409 419
December 2019 48 56 217 0 158 48 50 0 0 0 0 0 0 577 594
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Table 3-10

Summary of Discharges to Groundwater, Source Area In Situ Reactive Zone

Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and
Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

95% Ethanol- 2017 Expansion and Replacement Injection System

Total 2017 Total Original
SA-RW-39 SA-RW-40 SA-RW-41 SA-RW-42 SA-RW-43 SA-RW-44 SA-RW-45 SA-RW-46 SA-RW-47 SA-RW-48 SA-RW-50 SA-RW-51 Expanded and Expanded
System Systems

Feriod Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly Total Monthly | Total Monthly | Total Monthly | Total Monthly [ Total Monthly [ Total Monthly
Volume Volume Volume Volume Volume Volume Volume Total Monthly Volume Volume Volume Volume Volume Volume
(gallons) (CEUCIE)) (gallons) (gallons) (gallons) (CEUCE)) (gallons) Volume (gallons)| (gallons) (gallons) (gallons) (gallons) (gallons) (gallons)
January 2019 75 0 0 145 0 0 0 0 0 0 4 161 385 603
February 2019 72 0 0 94 0 0 0 0 0 0 10 138 314 470
March 2019 73 43 22 103 0 0 0 0 0 0 25 71 337 628
April 2019 0 255 77 0 0 0 0 0 0 0 5 48 385 744
May 2019 12 220 27 0 0 0 0 0 0 0 45 59 363 1,006
June 2019 0 100 52 0 0 0 0 0 0 0 12 109 273 592
July 2019 0 131 29 117 0 0 0 0 0 0 10 176 463 802
August 2019 0 160 0 167 0 0 0 0 0 0 65 71 463 852
September 2019 0 35 0 137 0 0 0 0 0 0 33 132 336 715
October 2019 31 0 0 86 0 0 0 0 0 0 12 224 352 879
November 2019 0 69 0 89 0 0 0 0 0 0 2 167 327 745
December 2019 0 44 162 0 0 0 0 0 0 0 58 177 441 1,035

95% Ethanol - Western IRZ Expansion Injection System

Total Western | Total Original

SA-RW-54 SA-RW-55 SA-RW-56 IRZ Expansion|and Expanded
. Systems
Period
Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly
Volume Volume Volume Volume Volume
(gallons) (gallons) (gallons) (gallons) (gallons)
January 2019 17 29 95 140 744
February 2019 12 189 75 276 746
March 2019 0 189 0 189 817
April 2019 0 6 0 6 750
May 2019 0 0 0 0 1,006
June 2019 0 0 0 0 592
July 2019 0 0 0 0 802
August 2019 0 0 0 0 852
September 2019 0 0 0 0 715
October 2019 0 0 0 0 879
November 2019 0 0 0 0 745
December 2019 0 0 0 0 1,035
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Table 3-10

Summary of Discharges to Groundwater, Source Area In Situ Reactive Zone

Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and
Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

60% Sodium Lactate - Original Injection System

SA-RW-05 A SA-RW-07 SA-RW-08 | SA-RW-09 SA-RW-10 SA-RW-11 SA-RW-12 SA-RW-13 SA-RW-14 SA-RW-15 SA-RW-16 TOtg'yStggm'na'
Period
Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly [ Total Monthly |Total Monthly| Total Monthly | Total Monthly | Total Monthly | Total Monthly
Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume
(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons)
January 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
February 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
March 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
April 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
May 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
June 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
July 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
August 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
September 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
October 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
December 2019 0 0 0 0 0 0 0 0 0 0 0 0 0

NuWell 120 (pure) - Original Injection System

SA-RW-05 SA-RW-06 SA-RW-07 SA-RW-08 SA-RW-09 SA-RW-10 SA-RW-11 SA-RW-12 SA-RW-13 SA-RW-14 SA-RW-15 SA-RW-16 TOtg'yStzgq'”a'
Period

Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly [ Total Monthly |Total Monthly| Total Monthly | Total Monthly | Total Monthly Total

Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume

(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons)
January 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
February 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
March 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
April 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
May 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
June 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
July 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
August 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
September 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
October 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
December 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table 3-10

Summary of Discharges to Groundwater, Source Area In Situ Reactive Zone

Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and
Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

NuWell 120 (pure) - 2011 Expanded Injection System

Total 2011 TO;‘]' dozrtu)ngal
SA-RW-01 SA-RW-02 SA-RW-03 SA-RW-04 SA-RW-17 SA-RW-18 SA-RW-19 SA-RW-20 SA-RW-21 Expanded Expanded
. System P
Period System

Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly |Total Monthly| Total Monthly | Total Monthly

Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume

(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons)
January 2019 0 0 1 0 0 0 0 0 0 1 1
February 2019 0 0 0 0 0 0 0 0 0 0 0
March 2019 0 0 0 0 0 0 0 0 0 0 0
April 2019 0 0 0 0 0 0 0 0 0 0 0
May 2019 0 0 0 0 0 0 0 0 0 0 0
June 2019 0 0 0 0 0 0 0 0 0 0 0
July 2019 0 0 0 0 0 0 0 0 0 0 0
August 2019 0 0 1 0 0 0 0 0 0 1 1
September 2019 0 0 0 0 0 0 0 0 0 0 0
October 2019 0 0 0 0 0 0 0 0 0 0 0
November 2019 0 0 2 0 0 0 3 0 0 5 5
December 2019 0 0 0 0 0 0 0 0 0 0 0

NuWell 120 (pure) - 2015 Expanded Injection System

Total 2015 Total Original and
SA-RW-26 SA-RW-27 SA-RW-28 SA-RW-29 SA-RW-30 SA-RW-31 SA-RW-32 SA-RW-33 SA-RW-34 SA-RW-35 SA-RW-36 SA-RW-37 SA-RW-38 Expanded Expanded
System Systems

Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly [Total Monthly| Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly Total Monthly

Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume

(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons)
January 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
February 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
March 2019 1 0 1 1 1 0 0 0 0 0 0 0 0 5 5
April 2019 0 0 0 0 0 2 0 0 0 0 0 0 0 2 2
May 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
June 2019 1 0 0 1 1 0 0 0 0 0 0 0 0 3 3
July 2019 0 1 1 0 0 0 1 0 0 0 0 0 0 4 4
August 2019 1 0 0 0 3 0 0 0 0 0 0 0 0 4 6
September 2019 0 5 0 0 0 0 0 0 0 0 0 0 0 5 5
October 2019 0 0 3 6 0 0 0 0 0 0 0 0 0 9 9
November 2019 0 0 0 0 0 3 0 0 0 0 0 0 0 3 9
December 2019 6 5 0 0 3 0 0 0 0 0 0 0 0 15 15
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Table 3-10

Summary of Discharges to Groundwater, Source Area In Situ Reactive Zone

Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and
Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

NuWell 120 (pure) - 2017 Expansion Injection System

Total 2017 Total Original
SA-RW-39 SA-RW-40 SA-RW-41 SA-RW-42 SA-RW-43 SA-RW-44 SA-RW-45 SA-RW-46 SA-RW-47 SA-RW-48 SA-RW-50 SA-RW-51 Expanded and Expanded
System Systems

Feriod Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly Total Monthly [ Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly
Volume Volume Volume Volume Volume Volume Volume Total Monthly Volume Volume Volume Volume Volume Volume
(gallons) (CEUCIE)) (gallons) (gallons) (gallons) (CEUCE)) (gallons) Volume (gallons)| (gallons) (gallons) (gallons) (gallons) (gallons) (gallons)
January 2019 0 1 0 0 0 0 0 0 0 0 0 0 1 2
February 2019 0 0 0 0 0 0 0 0 0 0 1 0 1 1
March 2019 1 0 0 0 0 0 0 0 0 0 0 1 2 7
April 2019 0 0 0 0 0 0 0 0 0 0 1 0 1 2
May 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0
June 2019 0 1 1 0 0 0 0 0 0 0 0 1 3 6
July 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 4
August 2019 0 0 1 0 0 0 0 0 0 0 1 0 2 8
September 2019 0 3 0 0 0 0 0 0 0 0 0 3 5 10
October 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 9
November 2019 0 0 0 2 2 0 0 0 0 0 2 0 7 15
December 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 15

NuWell 120 (pure)- Western IRZ Expansion Injection

Total Western | Total Original
SA-RW-54 SA-RW-55 SA-RW-56 IRZ Expansion|and Expanded
. Systems
Period

Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly

Volume Volume Volume Volume Volume

(CEURI) (gallons) (gallons) (CEURIS) (gallons)
January 2019 0 1 0 1 3
February 2019 0 0 1 1 2
March 2019 0 0 0 0 7
April 2019 0 0 0 0 2
May 2019 0 0 0 0 0
June 2019 0 0 0 0 6
July 2019 0 0 0 0 4
August 2019 0 0 0 0 8
September 2019 0 0 0 0 10
October 2019 0 0 0 0 9
November 2019 0 0 0 0 15
December 2019 0 0 0 0 15
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Table 3-10

Summary of Discharges to Groundwater, Source Area In Situ Reactive Zone

Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and
Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

NuWell 120 (pure) - Extraction Wells

Total
SA-RW-22 SA-RW-23 SA-RW-25 Extraction
. WEIS
Period
Total Monthly | Total Monthly | Total Monthly | Total Monthly
Volume Volume Volume Volume
(gallons) (CEUCIE)) (gallons) (gallons)
January 2019 0 0 0 0
February 2019 0 0 0 0
March 2019 0 0 0 0
April 2019 0 0 0 0
May 2019 0 0 0 0
June 2019 0 0 0 0
July 2019 0 0 0 0
August 2019 0 0 0 0
September 2019 0 0 0 0
October 2019 0 0 0 0
November 2019 0 0 0 0
December 2019 0 0 0 0

NuWell 310 (pure) - Original Injection System

SA-RW-05 SA-RW-06 SA-RW-07 SA-RW-08 SA-RW-09 SA-RW-10 SA-RW-11 SA-RW-12 SA-RW-13 SA-RW-14 SA-RW-15 SA-RW-16 TOtg'yStzgq'”a'

Feriod Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly Total Monthly [ Total Monthly | Total Monthly | Total Monthly Total
Volume Volume Volume Volume Volume Volume Volume Total Monthly Volume Volume Volume Volume Volume
(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) Volume (gallons) (gallons) (gallons) (gallons) (gallons) (gallons)
January 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
February 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
March 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
April 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
May 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
June 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
July 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
August 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
September 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
October 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
December 2019 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table 3-10

Summary of Discharges to Groundwater, Source Area In Situ Reactive Zone

Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and
Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

NuWell 310 (pure) - 2011 Expanded Injection System

Total 2011 TO;‘]' dozrtu)ngal
SA-RW-01 SA-RW-02 SA-RW-03 SA-RW-04 SA-RW-17 SA-RW-18 SA-RW-19 SA-RW-20 SA-RW-21 Expanded Expanded
. System P
Period System

Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly |Total Monthly| Total Monthly | Total Monthly

Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume

(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons)
January 2019 0 0 1 0 0 0 0 0 0 1 1
February 2019 0 0 0 0 0 0 0 0 0 0 0
March 2019 0 0 0 0 0 0 0 0 0 0 0
April 2019 0 0 0 0 0 0 0 0 0 0 0
May 2019 0 0 0 0 0 0 0 0 0 0 0
June 2019 0 0 0 0 0 0 0 0 0 0 0
July 2019 0 0 0 0 0 0 0 0 0 0 0
August 2019 0 0 1 0 0 0 0 0 0 1 1
September 2019 0 0 0 0 0 0 0 0 0 0 0
October 2019 0 0 0 0 0 0 0 0 0 0 0
November 2019 0 0 0 0 0 0 1 0 0 1 1
December 2019 0 0 0 0 0 0 0 0 0 0 0

NuWell 310 (pure) - 2015 Expanded Injection System

Total 2015 Total Original and
SA-RW-26 SA-RW-27 SA-RW-28 SA-RW-29 SA-RW-30 SA-RW-31 SA-RW-32 SA-RW-33 SA-RW-34 SA-RW-35 SA-RW-36 SA-RW-37 SA-RW-38 Expanded Expanded
System Systems

Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly [ Total Monthly |Total Monthly| Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly Total Monthly

Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume

(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons)
January 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
February 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
March 2019 1 0 1 1 1 0 0 0 0 0 0 0 0 3 3
April 2019 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1
May 2019 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1
June 2019 0 0 0 1 1 0 0 0 0 0 0 0 0 2 2
July 2019 0 1 1 0 0 1 1 0 0 0 0 0 0 3 3
August 2019 1 0 0 0 1 0 0 0 0 0 0 0 0 2 3
September 2019 0 2 0 0 0 0 0 0 0 0 0 0 0 2 2
October 2019 0 0 1 2 0 0 0 0 0 0 0 0 0 3 3
November 2019 0 0 0 0 0 1 0 0 0 0 0 0 0 1 3
December 2019 2 2 0 0 1 0 0 0 0 0 0 0 0 6 6
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Table 3-10

Summary of Discharges to Groundwater, Source Area In Situ Reactive Zone

Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and
Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

NuWell 310 (pure) - 2017 Expansion and Replacement Injection System

Total 2017 Total Original
SA-RW-39 SA-RW-40 SA-RW-41 SA-RW-42 SA-RW-43 SA-RW-44 SA-RW-45 SA-RW-46 SA-RW-47 SA-RW-48 SA-RW-50 SA-RW-51 Expanded and Expanded
System Systems

Feriod Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly [ Total Monthly |Total Monthly| Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly
Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume
(gallons) (CEUCIE)) (gallons) (gallons) (gallons) (CEUCE)) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons)
January 2019 0 1 0 0 0 0 0 0 0 0 0 0 1 1
February 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0
March 2019 1 0 0 0 0 0 0 0 0 0 0 0 1 4
April 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 2
May 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 1
June 2019 0 0 1 0 0 0 0 0 0 0 0 0 1 3
July 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 3
August 2019 0 0 1 0 0 0 0 0 0 0 0 0 1 4
September 2019 0 1 0 0 0 0 0 0 0 0 0 1 2 4
October 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 3
November 2019 0 0 0 1 0 0 0 0 0 0 1 0 2 4
December 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 6

NuWell 310 (pure)- Western IRZ Expansion Injection

Total Western | Total Original

SA-RW-54 SA-RW-55 SA-RW-56 IRZ Expansion|and Expanded
. Systems
Period
Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly
Volume Volume Volume Volume Volume
(gallons) (gallons) (gallons) (gallons) (gallons)
January 2019 0 0 0 0 2
February 2019 0 0 0 0 1
March 2019 0 0 0 0 4
April 2019 0 0 0 0 2
May 2019 0 0 0 0 1
June 2019 0 0 0 0 3
July 2019 0 0 0 0 3
August 2019 0 0 0 0 4
September 2019 0 0 0 0 4
October 2019 0 0 0 0 3
November 2019 0 0 0 0 4
December 2019 0 0 0 0 6
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Table 3-10

Summary of Discharges to Groundwater, Source Area In Situ Reactive Zone

Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and
Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

NuWell 310 (pure) - Extraction Wells

Total
SA-RW-22 SA-RW-23 SA-RW-25 Extraction
Wells
Period
Total Monthly | Total Monthly | Total Monthly | Total Monthly
Volume Volume Volume Volume
(gallons) (gallons) (CEUCIE)) (gallons)

January 2019 0 0 0 0
February 2019 0 0 0 0
March 2019 0 0 0 0
April 2019 0 0 0 0
May 2019 0 0 0 0
June 2019 0 0 0 0
July 2019 0 0 0 0
August 2019 0 0 0 0
September 2019 0 0 0 0
October 2019 0 0 0 0
November 2019 0 0 0 0
December 2019 0 0 0 0

| samwn | samwas | samwar | samwss | samwss | samwar | samwas

Feriod Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly | Total Monthly [ Total Monthly | Total Monthly | Total Monthly | Total Monthly [Volume (gallons)

Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume

(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons)
January 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0
February 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0
March 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0
April 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0
May 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0
June 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0
July 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0
August 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0
September 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0
October 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0
November 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0
December 2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Monthly

Notes:

% = percent

-- = not available; well was not installed.

IRZ = In Situ Reactive Zone

a. Totalizer volume error from July through September 2018 was retroactively corrected in the First Quarter of 2019 for SA-RW-43 through SA-RW-45; wells were not operational during the Third Quarter of 2018.
b. Mud Nox was pumped from the well after use, and the waste water was containerized in drums, profiled, and then properly disposed of offsite.
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Table 3-13

Summary of Extraction Volumes and Discharges to Groundwater, Northwest Freshwater Injection System
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and

Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Gaseous Liquid Carbon
% %
Average Flow I 20 NUWEIFS1O Carbon Dioxide Dioxide
o .
Total Days in |% of Period [ Rate (gpm) for

Period Actively when Period, based on
Pumping® Pumping® oy Totalizer Total Monthly | Total Monthly | Total Monthly | Total Monthly
Operating Readings® Volume Volume Volume Volume
(CEULLIS)] (CEULLIS)] (pounds) (pounds)

Average Flow

. . Approximate Volume
Operating Period

(gallons)?

FW-01 Jan-2019 25,980 1 3 19 1 0 0 0 0
Extraction Well Feb-2019 1,860 0 1 9 0 0 0 0 0
Mar-2019 4,220 0 1 12 0 0 0 0 0
Apr-2019 90 0 0 30 0 0 0 0 0
May-2019 430 0 0 8 0 0 0 0 0
Jun-2019 8,970 0 1 21 0 0 0 0 0
July-2019 8,490 1 4 4 0 0 0 0 0
Aug-2019 130 0 0 4 0 0 0 0 0
Sep-2019 880 0 1 3 0 0 0 0 0
Oct-2019 2,670 0 1 8 0 0 0 0 0
Nov-2019 0 0 0 0 0 0 0 0 0
Dec-2019 1,580 0 1 6 0 0 0 0 0
FW-02 Jan-2019 32,950 1 3 23 1 0 0 0 0
Extraction Well Feb-2019 3,960 0 1 12 0 0 0 0 0
Mar-2019 4,990 0 1 15 0 0 0 0 0
Apr-2019 7,050 0 1 17 0 0 0 0 0
May-2019 10,590 0 1 28 0 0 0 0 0
Jun-2019 5,920 0 1 16 0 0 0 0 0
July-2019 16,220 1 4 9 0 0 0 0 0
Aug-2019 120 0 0 5 0 0 0 0 0
Sep-2019 2,330 0 1 8 0 0 0 0 0
Oct-2019 2,100 0 1 7 0 0 0 0 0
Nov-2019 0 0 0 0 0 0 0 0 0
Dec-2019 1,370 0 1 6 0 0 0 0 0

Tables_Sec 3_IRZ_System_Ops-2019Q4 Arcadis Page 1 of 6



Table 3-13

Summary of Extraction Volumes and Discharges to Groundwater, Northwest Freshwater Injection System
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and

Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Gaseous Liquid Carbon
_ . Average Flow Average Flow NUWEIFE20% NuWell 310" |~ hon Dioxide quoxide
. Total Days in |% of Period Rate (gpm) for
Operating Period Approximate V:)Iume Period Actively Rate (gpm) Period, based on
(gallons) Pumpingb Pumping® wheln ‘ Totalizer Total Monthly Total Monthly Total Monthly Total Monthly

Operating Readings® Volume Volume Volume Volume

(CEULLIS)] (CEULLIS)] (pounds) (pounds)
FW-03 Jan-2019 2,998,270 10 34 199 67 0 0 0 0
Extraction Well Feb-2019 1,888,620 7 24 195 47 0 0 0 0
Mar-2019 2,375,450 8 24 218 53 0 0 0 0
Apr-2019 2,913,489 10 32 212 67 0 0 0 0
May-2019 2,956,320 11 35 187 66 0 0 0 0
Jun-2019 3,852,040 14 46 195 89 0 0 0 0
July-2019 4,615,459 16 51 202 103 0 0 0 0
Aug-2019 5,077,520 18 58 196 114 0 0 0 0
Sep-2019 4,957,109 17 58 199 115 0 0 0 0
Oct-2019 3,765,270 12 39 216 84 0 0 0 0
Nov-2019 4,492,509 13 43 241 104 0 0 0 0
Dec-2019 3,286,300 9 31 242 76 0 0 0 0
FW-04 Jan-2019 3,693,100 13 43 191 83 0 0 0 0
Extraction Well Feb-2019 4,400,769 16 56 196 109 0 0 0 0
Mar-2019 5,331,000 18 59 202 119 0 0 0 0
Apr-2019 4,883,429 18 60 188 113 0 0 0 0
May-2019 5,595,280 21 68 185 125 0 0 0 0
Jun-2019 6,205,319 23 77 187 144 0 0 0 0
July-2019 6,145,860 24 77 178 138 0 0 0 0
Aug-2019 6,160,159 23 74 186 138 0 0 0 0
Sep-2019 6,204,769 24 80 179 144 0 0 0 0
Oct-2019 7,055,420 25 80 198 158 0 0 0 0
Nov-2019 7,651,369 25 84 212 177 0 0 0 0
Dec-2019 8,914,959 27 91 228 206 0 0 0 0

Fourth Quarter Extraction 2019 35,173,547
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Table 3-13

Summary of Extraction Volumes and Discharges to Groundwater, Northwest Freshwater Injection System
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and

Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Gaseous Liquid Carbon
% %
Average Flow NUWEII20 NUWEIIS10 Carbon Dioxide Dioxide

Total Days in |% of Period Rate (gpm) for
Period Actively Rateh(gpm) Period, based on
Pumping® Pumping® W, eln ‘ Totalizer Total Monthly | Total Monthly | Total Monthly | Total Monthly
Operating Readings® Volume Volume Volume Volume
(CEULLIS)] (CEULLIS)] (pounds) (pounds)

Average Flow

. . Approximate Volume
Operating Period

(gallons)?

IN-01 Jan-2019 327,780 31 100 7 7 0 0 0 0
Injection Well Feb-2019 295,830 28 100 7 7 0 0 0 0
Mar-2019 330,140 31 100 7 7 0 0 0 0
Apr-2019 352,070 29 97 8 8 0 0 0 0
May-2019 330,880 31 100 7 7 0 0 0 0
Jun-2019 285,690 29 98 7 7 0 0 0 0
July-2019 280,730 31 100 6 6 0 0 0 0
Aug-2019 257,740 27 86 7 6 1 1 0 0
Sep-2019 363,140 30 100 8 8 0 0 0 0
Oct-2019 328,390 31 100 7 7 0 0 0 0
Nov-2019 268,290 25 85 7 6 2 1 0 0
Dec-2019 325,640 30 100 8 8 0 0 0 0
IN-02 Jan-2019 705,370 31 100 16 16 0 0 0 0
Injection Well Feb-2019 636,110 28 100 16 16 0 0 0 0
Mar-2019 606,320 27 86 16 14 1 1 0 0
Apr-2019 607,040 26 86 16 14 1 1 0 0
May-2019 705,180 31 100 16 16 0 0 0 0
Jun-2019 683,069 30 100 16 16 0 0 0 0
July-2019 705,900 31 100 16 16 0 0 0 0
Aug-2019 705,710 31 100 16 16 0 0 0 0
Sep-2019 584,600 26 86 16 14 2 1 0 0
Oct-2019 704,270 31 100 16 16 0 0 0 0
Nov-2019 680,940 30 100 16 16 0 0 0 0
Dec-2019 605,130 26 85 16 14 2 1 0 0
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Table 3-13

Summary of Extraction Volumes and Discharges to Groundwater, Northwest Freshwater Injection System
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and

Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Gaseous Liquid Carbon
_ . Average Flow Average Flow NUWEIFE20% NuWell 310" |~ hon Dioxide Dioxide
. Total Days in |% of Period Rate (gpm) for
Operating Period Approximate V:)Iume Period Actively Rate (gpm) Period, based on
(gallons) Pumpingb Pumping® wheln ‘ Totalizer Total Monthly | Total Monthly | Total Monthly | Total Monthly

Operating Readings® Volume Volume Volume Volume

(CEULLIS)] (CEULLIS)] (pounds) (pounds)
IN-03R Jan-2019 955,150 31 100 21 21 0 0 0 0
Injection Well Feb-2019 770,240 25 89 22 19 1 1 0 0
Mar-2019 1,070,530 31 100 24 24 0 0 0 0
Apr-2019f 935,621 28 95 22 22 0 0 0 0
May-2019 927,760 29 94 22 21 1 1 0 0
Jun-2019 838,170 26 88 22 19 0 0 0 0
July-2019 983,740 31 100 22 22 0 0 0 0
Aug-2019 992,720 31 100 23 22 0 0 0 0
Sep-2019 1,027,000 30 100 24 24 0 0 0 0
Oct-2019 976,859 31 100 22 22 0 0 0 0
Nov-2019 966,150 30 100 22 22 0 0 0 0
Dec-2019 797,180 24 79 23 18 2 1 0 0
IN-04 Jan-2019 313,330 31 100 7 7 0 0 0 0
Injection Well Feb-2019 282,910 28 100 7 7 0 0 0 0
Mar-2019 312,640 31 100 7 7 0 0 0 0
Apr-2019 302,270 29 97 7 7 0 0 0 0
May-2019 328,260 31 99 7 7 0 0 0 0
Jun-2019 377,720 30 100 9 9 0 0 0 0
July-2019 286,279 28 91 7 6 0 0 0 0
Aug-2019 341,840 28 92 8 8 0 0 0 0
Sep-2019 372,750 30 100 9 9 0 0 0 0
Oct-2019 344,400 31 100 8 8 0 0 0 0
Nov-2019 336,600 30 100 8 8 0 0 0 0
Dec-2019 409,050 30 100 9 9 0 0 0 0
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Table 3-13

Summary of Extraction Volumes and Discharges to Groundwater, Northwest Freshwater Injection System
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and

Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Gaseous Liquid Carbon
_ . Average Flow Average Flow NUWEIFE20% NuWell 310" |~ hon Dioxide Dioxide
. Total Days in |% of Period Rate (gpm) for
Operating Period Approximate V:)Iume Period Actively Rate (gpm) Period, based on
(gallons) Pumpingb Pumping® wheln ‘ Totalizer Total Monthly Total Monthly Total Monthly Total Monthly

Operating Readings® Volume Volume Volume Volume

(CEULLIS)] (CEULLIS)] (pounds) (pounds)
IN-05 Jan-2019 541,400 29 95 13 12 0 0 0 0
Injection Well Feb-2019 515,130 28 100 13 13 0 0 0 0
Mar-2019 570,790 31 100 13 13 0 0 0 0
Apr-2019 552,190 29 97 13 13 0 0 0 0
May-2019 565,350 30 97 13 13 0 0 0 0
Jun-2019 586,620 30 100 14 14 0 0 0 0
July-2019 493,580 27 86 13 11 2 1 0 0
Aug-2019 572,330 31 97 13 13 0 0 0 0
Sep-2019 411,320 22 74 13 10 2 1 0 0
Oct-2019 558,430 30 97 13 13 0 0 0 0
Nov-2019 552,770 30 100 13 13 0 0 0 0
Dec-2019 572,530 30 100 13 13 0 0 0 0
IN-06 Jan-2019 998,070 31 100 22 22 0 0 0 0
Injection Well Feb-2019 965,550 28 100 24 24 0 0 0 0
Mar-2019 941,450 31 100 21 21 0 0 0 0
Apr-2019' 901,258 28 95 22 22 0 0 0 0
May-2019 982,080 31 99 22 22 0 0 0 0
Jun-2019 953,300 30 100 22 22 0 0 0 0
July-2019 1,082,030 31 100 24 24 0 0 0 0
Aug-2019 1,014,380 30 97 23 23 0 0 0 0
Sep-2019 1,039,850 30 100 24 24 0 0 0 0
Oct-2019 987,780 31 100 22 22 0 0 0 0
Nov-2019 972,530 30 100 23 23 0 0 0 0
Dec-2019 1,118,409 30 100 26 26 0 0 0 0
Fourth Quarter Injection 2019 11,505,348 - - - - 6 3 0 0
(Januarylzgz;?:)"g:ccgnc:rt;evrozlglmgi 111,092,497 ) . . 2n . : : :
Total Injection Volume to Date 376,390,555 - - - - 297.7 152.9 0.0 0.0
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Table 3-13

Summary of Extraction Volumes and Discharges to Groundwater, Northwest Freshwater Injection System
Fourth Quarter 2019 Monitoring Report for the In Situ Reactive Zone and

Northwest Freshwater Injection Projects

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Notes:

Average injection rates (when pumping) in gpm for individual wells calculated from monthly volume and total days operating.

Average injection rates (for period) (gpm) for individual wells calculated from monthly volume and total calendar days in month.

Annual average injection rate calculated from annual volume and 365 days January 2019 to December 2019.

2 Calculated by difference of totalizer readings.

® The data collection system records whether a well is on (=1) or off (=0) each minute. An average of uptime for each day is calculated as the percentage of time the well is on.
The total days in period pumping is the sum of those daily averages.

¢ Calculated by dividing the number of days pumping by the total number of days in the month and multiplying by 100.

4 Calculated by dividing the monthly injection volume by Total Days in Period Pumping, and converting to gpm.

¢ Calculated by dividing the monthly injection volume by the number of days in the month and converting to gpm.

f Monthly volume and average flow rates are based off flow meter readings due to issues with the totalizer.
* = NuWell 120 and 320 were added during chemical rehabilitation. Volumes listed are for pure chemicals.

% = percent
gpm = gallons per minute

Tables_Sec 3_IRZ_System_Ops-2019Q4 Arcadis
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Table 2-2

Remedial Systems Operational Plan and Actual Flow Rates

Fourth Quarter 2019 Agricultural Treatment Units Monitoring Report

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Northern ATUs Southern ATUs

Operational Plan Flow Rate | Actual Flow Rate of Water | Operational Plan Flow Rate | Actual Flow Rate of Water

of Water Applied to Fields Applied to Fields of Water Applied to Fields Applied to Fields

(gpm) (gpm) (gpm) (gpm)
January 2019 575 (517) 586 55-85 (49) 140
February 2019 575 (517) 613 55-85 (49) 152
March 2019 700 (630) 659 150-200 (135) 209
April 2019 800 (720) 778 150-200 (135) 350
May 2019 900 (810) 1009 260-300 (234) 347
June 2019 1000 (900) 1056 330-380 (297) 404
July 2019 1000 (900) 1077 330-380 (297) 375
August 2019 1000 (900) 1145 300-350 (297) 408
September 2019 950 (855) 1072 270-300 (243) 386
October 2019 575 (517) 630 185-210 (166) 311
November 2019 575 (517) 595 85-100 (76) 188
December 2019 575 (517) 615 85-100 (76) 154
Notes:

Operational plan allowance for April 2018 through March 2019 were proposed in the Annual Cleanup Status and Effectiveness Report (January to December
2017) (Arcadis 2018).
Operational plan allowance for April 2019 through March 2020 were proposed in the Annual Cleanup Status and Effectiveness Report (January to December
2018) (Arcadis 2019).

Acronyms and Abbreviations:

() = natification minimum; a 10% allowance from the operational plan allowance is permitted without requiring notification
Arcadis = Arcadis U.S., Inc.

ATU = Agricultural Treatment Unit

gpm = gallons per minute

Water Board = California Regional Water Quality Control Board, Lahontan Region

References:

Arcadis. 2018. Annual Cleanup Status and Effectiveness Report (January to December 2017), Pacific Gas and Electric Company, Hinkley Compressor
Station, Hinkley, California. February 28.

Arcadis. 2019. Annual Cleanup Status and Effectiveness Report (January to December 2018), Pacific Gas and Electric Company, Hinkley Compressor
Station, Hinkley, California. February 28.
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Table 2-3
Extraction Rates for ATU Supply Wells

Fourth Quarter 2019 Agricultural Treatment Units Monitoring Report
Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Period

EX-01

EX-02

EX-03

EX-04

EX-09

EX-23

EX-24

EX-25

EX-26

EX-27

EX-28

Extraction Well Average Rates (gpm)

EX-34

C-01

C-02

C-03

C-04

G-1R

G-2R

G-5R

y-01¢

Y-03

EX-31

EX-32 | Ex-33¢

EX-35

EX-37

January 2019 37 78 0 0 0 0 0 75 0 0 0 28 0 7 6 0 0 59 0 3 7 4 0 9 35 1
February 2019 70 69 0 0 0 0 0 75 0 0 0 28 0 7 6 0 0 60 0 3 7 4 0 8 29 2
March 2019 80 88 0 0 0 0 0 75 0 0 0 29 0 8 6 0 0 60 0 4 7 4 0 9 25 4
April 2019 139 80 0 0 0 0 0 75 0 2 0 28 0 9 5 0 0 60 2 4 7 4 0 9 24 4
May 2019 162 80 0 0 0 0 0 70 0 0 0 26 0 11 8 0 0 60 0 4 5 4 0 9 28 3
June 2019 165 119 0 0 0 0 0 62 0 0 0 25 0 9 9 0 0 60 0 4 5 4 0 9 29 3
July 2019 67 186 0 0 0 0 0 81 0 45 0 24 0 10 9 0 0 59 19 4 5 4 0 8 30 2
August 2019 156 199 0 0 0 0 0 107 0 57 0 20 0 7 8 0 0 57 0 3 5 4 0 8 28 2
September 2019 149 200 0 0 0 0 0 107 0 38 0 19 0 3 6 0 0 56 0 4 5 4 0 8 29 2
October 2019 55 54 0 0 0 0 0 81 0 1 0 22 1 2 5 1 0 56 1 3 5 4 0 8 26 3
November 2019 24 89 0 0 0 0 0 93 0 0 0 22 0 5 5 0 0 55 0 3 5 4 0 8 28 3
December 2019 124 86 0 0 0 0 0 81 0 0 0 22 0 5 5 0 0 56 0 2 5 4 0 9 28 2
Fourth Quarter 2019 Average 68 76 0 0 0 0 0 85 0 0 0 22 0 4 5 0 0 56 0 3 5 4 0 9 27 2
Annual (gpm),

January 2019 through December 2019 102 111 0 0 0 0 0 82 0 12 0 24 0 7 7 0 0 58 2 3 6 4 0 9 28 2
Annual (mgd),

January 2019 through December 2019 0.147 | 0.160 0 0 0 0 0 0.118 0 0.017 0 0.035 0 0.010 | 0.010 0 0 0.084 | 0.003 | 0.004 | 0.009 0.006 0 0.013 | 0.040 0.003
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Table 2-3

Extraction Rates for ATU Supply Wells

Fourth Quarter 2019 Agricultural Treatment Units Monitoring Report

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Extraction Well Average Rates (gpm)®©

Period

IW-01 | IW-02 | IW-03 [ EX-29 | EX-30¢ | X-04 X-05 X-06 X-09 X-12 X-13 | Ex-38% | EX-39% | EX-40 | EX-41 | EX-42 | EX-43 | EX-44 | EX-45 | EX-46 | EX-47 EX-48 EX-49 | EX-50 [ EX-51 | EX-52

January 2019 108 1 0 12 26 0 0 0 0 0 1 1 2 0 0 3 17 13 4 20 15 13 0 1 0 7
February 2019 123 4 0 12 26 0 0 0 0 0 0 0 6 0 0 0 24 1 4 29 21 9 0 4 0 25
March 2019 169 9 0 12 26 0 0 0 0 0 0 0 5 0 0 0 27 7 5 32 25 20 0 10 0 18
April 2019 191 91 0 12 26 0 0 0 0 0 5 0 8 1 0 2 13 8 5 14 9 1 7 12 0 43
May 2019 193 136 176 12 27 0 0 2 0 0 0 0 6 1 0 0 0 0 5 0 0 0 0 13 0 39
June 2019 200 138 203 12 26 0 0 4 0 0 0 0 7 1 0 0 0 0 5 0 0 1 0 13 0 48
July 2019 200 133 211 12 23 0 0 4 0 0 0 0 7 1 0 0 0 0 5 3 0 0 0 13 19 45
August 2019 199 127 192 12 20 0 0 4 0 1 1 0 12 1 0 7 0 0 4 0 0 0 0 13 38 40
September 2019 192 108 175 11 20 0 0 2 0 0 0 0 15 0 0 12 0 0 0 0 0 0 0 23 35 35
October 2019 169 74 45 11 22 0 0 3 0 0 0 6 13 0 0 7 0 0 0 0 0 0 0 16 21 28
November 2019 186 61 21 11 22 0 0 3 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 11 0 5
December 2019 199 0 0 11 22 0 0 3 0 0 0 0 11 0 0 0 0 0 0 0 0 0 0 9 0 0
Fourth Quarter 2019 Average 185 45 22 11 22 0 0 3 0 0 0 2 11 0 0 2 0 0 0 0 0 0 0 12 7 11
Annual (gpm),

January 2019 through December 2019 177 73 85 12 24 0 0 2 0 0 1 1 8 0 0 3 7 2 3 8 6 4 1 12 9 28
Annual (mgd),

January 2019 through December 2019 0.255 | 0105 | 0.122 | 0.017 | 0.035 0 0 0.003 0 0 0.001 | 0.001 | 0.012 0 0 0.004 | 0.010 | 0003 | 0.004 | 0.012 | 0.009 0.006 0.001 | 0.017 | 0.013 | 0.040
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Table 2-3

Extraction Rates for ATU Supply Wells
Fourth Quarter 2019 Agricultural Treatment Units Monitoring Report

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Period

EX-53¢

EX-54°

EX-55°f

EX-56'

EX-59'

Extraction Well Average Rates (gpm)

EX-60'

EX-61'

EX-62'

EX-63'

d.e,f

EX-64%

EX-65%"

EX_66e,f,h

EX-67°""

SC-IW-15'

Community

ATU Discharge Rates (gpm) **

Fairview Cottrell

East

Gorman

Ranch

Yang

January 2019 165 26 54 70 37 10 17 49 - - - - - 3 166 21 119 103 72 111 134
February 2019 178 28 56 53 39 10 17 50 - - - - - 3 211 69 83 90 96 91 125
March 2019 160 28 55 75 38 9 16 50 - - - - - 3 136 166 43 128 132 162 101
April 2019 189 3 53 81 45 10 16 49 7 10 14 28 49 3 268 165 184 82 141 173 114
May 2019 205 0 49 75 47 10 16 45 10 17 28 27 88 6 207 180 167 148 130 316 208
June 2019 204 2 47 104 50 10 16 48 10 17 28 23 87 0 302 206 199 198 93 322 141
July 2019 200 1 43 110 46 10 15 48 8 16 21 21 59 0 262 181 194 140 191 291 192
August 2019 200 0 38 115 44 10 16 48 6 15 20 20 76 0 229 198 210 107 97 445 267
September 2019 200 0 37 111 40 10 16 47 6 14 16 16 69 0 212 202 184 105 99 436 221
October 2019 195 0 34 110 33 10 16 8 5 11 16 13 56 0 151 136 175 64 44 236 136
November 2019 174 0 28 96 23 9 14 0 3 9 11 10 50 0 154 91 97 101 81 159 101
December 2019 189 0 31 70 28 8 12 0 3 8 9 10 49 0 77 36 118 123 68 202 144
Fourth Quarter 2019 Average 186 0 31 92 28 9 14 3 4 9 12 11 51 0 127 88 130 96 64 199 127
Annual (gpm),

January 2019 through December 2019 188 7 44 89 39 10 16 37 6 13 18 19 65 1 198 138 148 116 104 245 157
Annual (mgd),

January 2019 through December 2019 0.271 0.010 0.063 0.128 0.056 | 0.014 0.023 0.053 0.009 0.019 0.026 0.027 0.094 0.001 0.285 0.199 0.213 0.167 0.150 0.353 0.226
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Table 2-3

Extraction Rates for ATU Supply Wells

Fourth Quarter 2019 Agricultural Treatment Units Monitoring Report

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Diversion from
Northern Extraction
Period Wells to the SCRIA/CA
Systems

(gpm) ¢

Diversion from Diversion from SA
Southern Extraction System to Southern

wells to SCRIA/CA/SA ATU
(gpm) (gpm)®

Total ATU

Discharge Rate
(gpm)

January 2019 86 101 0 726
February 2019 117 105 0 765
March 2019 130 86 0 869
April 2019 203 6 46 1,127
May 2019 216 0 76 1,357
June 2019 220 0 90 1,460
July 2019 217 0 48 1,451
August 2019 215 0 55 1,552
September 2019 217 0 46 1,459
October 2019 213 0 27 941
November 2019 190 0 0 784
December 2019 206 0 769
Fourth Quarter 2019 Average 203 0 9 831
Annual (gpm),

January 2019 through December 2019 186 25 32 1,105
Annual (mgd),

January 2019 through December 2019 0.268 0.036 0.046 1.591
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Table 2-3

Extraction Rates for ATU Supply Wells
Fourth Quarter 2019 Agricultural Treatment Units Monitoring Report
Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Notes:

@ = Average monthly discharge rates for each ATU represents the monthly rate of groundwater discharge to land surface at that ATU. Historically, discharge volume for the DVD has been calculated by adding the flows at the extraction wells (EX-01, EX-02, EX-03, EX-04, EX-09, EX-23, EX-24, EX-25, EX-26, EX-27,
EX-28, and EX-34). Starting Fourth Quarter 2015, totalizer readings from the DVD West and DVD East pivots are were also used to calculate the total flow rates at the DVD.

b= Operation at DVD Northwest Field was stopped in January 2017.
¢ = Water is diverted from the NATUs to SCRIA/CA systems as needed.

4= Average monthly extraction rate for EX-33, EX-53, and DVD east pivot for January 2019, January and February 2019, and January through March 2019, respectively, were calculated based on instantaneous flow rates due to mechanical issues with the totalizer. Average monthly extraction rate for DVD east pivot
for April 2019 was calculated based on instantaneous flow rates due to mechanical issues with the totalizer. Average monthly extraction rate for EX-63, EX-64, and EX-65 for April through December 2019 were calculated based on instantaneous flow rates due to mechanical issues with the totalizer. Average monthly
extraction rates for EX-30 and Y-1 for July through September 2019, and August 2019, respectively, were calculated based on instantaneous flow rates due to mechanical issues with the totalizer. Average monthly extraction rates for Y-1, EX-38, and EX-39 for November and December 2019, October 2019, and
December 2019, respectively, were calculated based on instantaneous flow rates due to mechanical issues with the totalizer.

€ = Flow from EX-54, EX-55, EX-66, and EX-67 are sent directly to the SA. EX-57 and EX-58 are being utilized as monitoring wells, not as ATU extraction wells, therefore the wells are not included on this table.

f= EX-63, EX-64, and EX-65 were started on April 17, 2019. EX-66 was started on April 4, 2019. EX-67 was started on April 11, 2019. EX-66 was started on April 4, 2019. EX-67 was started on April 11, 2019.

9= Water is diverted from the SA IRZ to SATUs as needed beginning May 2018. Extraction water from the SA is a mixture of water from SA extraction wells SA-RW-22, SA-RW-23, SA-RW-25, EX-54, EX-55, EX-66, and EX-67.

"= Flow-rate values from July through September 2019 were retroactively corrected in the Fourth Quarter of 2019 for EX-66; flow-rate values for EX-67 were erroneously reported for EX-66 during this time.

Acronyms and Abbreviations:

-- =not applicable

N = Northern

S = Southern

ATU = Agricultural Treatment Unit
CA = Central Area

DVD = Desert View Dairy

gpm = gallons per minute

mgd = millions of gallons per day
SA = Source Area

SCRIA = South Central Reinjection Area
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Table 2-7

Extraction Rates for Wells Associated with Lower Aquifer Remedial Activities
Fourth Quarter 2019 Agricultural Treatment Units Monitoring Report

Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California

Extraction Well Average Rates? (gpm)

January 2019 0 12 26 1

February 2019 0 12 26 2 0 0
March 2019 0 12 26 4 0 0
April 2019 0 12 26 4 0 0
May 2019 0 12 27 3 0 0
June 2019 0 12 26 3 0 0
July 2019 0 12 23 2 0 0
August 2019 0 12 20 2 0 0
September 2019 0 11 20 2 0 0
October 2019 0 11 22 3 0 0
November 2019 0 11 22 3 0 0
December 2019 0 11 22 2 0 0
Fourth Quarter 2019 Average 0 11 22 2 0 0

Notes:
EX-29 and EX-30 are Upper Aquifer extraction wells, EX-26 and EX-37 are screened over the Upper
and Lower Aquifers, and Ryken-8 and Ryken-9 are Lower Aquifer extraction wells.
@ = Average monthly extraction rate.
b = Extraction from Ryken-8 and Ryken-9 has been limited to minimize the potential for downward gradients from the Upper Aquifer to the Lower Aquifer.
= Average monthly extraction rate for EX-30 for July through September 2019 were calculated based on instantaneous flow rates due to mechanical issues with the totalizer.
Acronyms and Abbreviations:
gpm = gallons per minute
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Trace is Inferred and There is
No Surface Expression
(Stamos et al. 2001)

Stamos, C.L., P. Martin, T. Nishikawa, and B.F. Cox. 2001.
Simulation of Ground-Water Flow in the Mojave River Basin,
California. U.S. Geological Survey Water-Resources Investigations
Report 01-4002, Version 3. Prepared in cooperation with the Mojave
Water Agency.

* Location is approximated;
survey pending
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Simulation of Ground-Water Flow in the Mojave River Basin,
California. U.S. Geological Survey Water-Resources Investigations Report
01-4002, Version 3. Prepared in cooperation with the Mojave Water Agency.

**Data not use

***Total dissolved chromium data not

used in contou

* Location is approximated; survey

pending

THE IN SITU REACTIVE ZONE AND NORTHWEST
FRESHWATER INJECTION PROJECTS
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LEGEND NOTES:
[Jchromium Concentrations Less than 3.1 ug/L Hg/L = Micrograms per Liter FIGURE 3-2
®  Monitoring Well IRZ= In Situ Reactive Zone

Chromium Concentrations Between 3.1 and 10 pg/L
Chromium Concentrations Between 10 and 50 pg/L
Chromium Concentrations Between 50 and 100 pg/L

Dry Monitoring Well
Extraction Well

IRZ AREA TOTAL DISSOLVED CHROMIUM AND
HEXAVALENT CHROMIUM CONCENTRATIONS

NS = Not Sampled
< = Below Reporting Limit (as shown)
*Remedial wells screened

Active IRZ Extraction Well
Active IRZ Injection Well
Inactive IRZ Extraction Well
Inactive IRZ Injection Well

e Approximate Location of Fault
Trace is Inferred and There is
No Surface Expression
(Stamos et al. 2001)

>D>rD>O@®

Chromium Concentrations Between 100 and 500 pg/L
I Chromium Concentrations Between 500 and 1,000 pg/L
Il Chromium Concentrations Equal to or Greater than 1,000 pg/L
._ _lInferred Concentration Contour

1

WORK CITED:

Stamos, C.L., P. Martin, T. Nishikawa, and B.F. Cox. 2001.
Simulation of Ground-Water Flow in the Mojave River Basin,
California. U.S. Geological Survey Water-Resources Investigations
Report 01-4002, Version 3. Prepared in cooperation with the Mojave
Water Agency.

across both shallow and deep
zones of the upper aquifer; Data
not used in contouring

**Well destroyed by Highway 58
construction

*** Data not used in contouring

* Total dissolved chromium
concentration data not used in
contouring

** Location is approximated;
survey pending

" Well dry upon installation and not
connected to the injection system

(SHALLOW ZONE OF THE UPPER AQUIFER)
FOURTH QUARTER 2019
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LEGEND |:|Chrom|um Concentrations Less than 3.1 pg/L NOTES:_ .
® Monitoring Well Chromium Concentrations Between 3.1 and 10 ug/L Hg/L = Micrograms per Liter FIGURE 3-3
. Chromium C trati Betw 10 and 50 g/l IRZ = In Situ Reactive Zone =
@ Extraction Well romium %oncentrations Between 19 :anc 54 ug J = Estimated Result IRZ AREA TOTAL DISSOLVED CHROMIUM AND
. . Chromium Concentrations Between 50 and 100 pg/L NS = Not Sampled
A Active IRZ Extraction Well e
_ _ N Bl B o Limit (as showny HEXAVALENT CHROMIUM CONCENTRATIONS
. L Chromium Concentrations Between 100 and 500 pg/L A
A Active IRZ Injection Well ) ) *Remedial wells screened across (D EEP ZONE OF THE UPPER AQUlFER)
A Inactive IRZ Extraction Wl - Chromium Concentrations Between 500 and 1,000 pg/L both shallow and deep zones FOURTH QUARTER 2019
nactive Xtraction Ve Bl chromium Concentrations Equal to or Greater than 1,000 pg/L of the upper aquifer; Data not used
: - - . i i FOURTH QUARTER 2019 MONITORING REPORT FOR
A Inactive IRZ Injection Well i _ Inferred Concentration Contour in contouring Q

® @ eApproximate Location of Fault Trace is Inferred and
There is No Surface Expression (Stamos et al. 2001)
WORK CITED:
Stamos, C.L., P. Martin, T. Nishikawa, and B.F. Cox. 2001.
Simulation of Ground-Water Flow in the Mojave River Basin,
California. U.S. Geological Survey Water-Resources Investigations Report
01-4002, Version 3. Prepared in cooperation with the Mojave Water Agency.

**Data not used in contouring
*Total dissolved chromium
concentration data not used

in contouring

**Location is approximated;

survey pending

THE IN SITU REACTIVE ZONE AND NORTHWEST
FRESHWATER INJECTION PROJECTS

PACIFIC GAS AND ELECTRIC COMPANY
HINKLEY COMPRESSOR STATION
HINKLEY, CALIFORNIA 0 250 500
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LEGEND: MW-77S  Well ID NOTES:

Groundwater Monitoring Well 0.88/ND

Agircultural Supply Well
Other Supply Well

Groundwater Extraction Well

Multi-use Test Well, or Inactive
Extraction/Injection Well

Freshwater Injection Well

PG&E Compressor Station

1
II:IQ&HH L O © ®
1

Approximate Limit of Saturated Alluvium Upper Aquifer

Approximate Location of Lockhart Fault;
Fault Trace is Inferred, and There is No Surface
Expression (Stamos et al. 2001)

|:| Bedrock Exposed at Ground Surface

(43/35)

Cr(VI)/Cr(T) concentrations in pg/L; maximum of primary
and duplicate samples during Fourth Quarter 2016 sampling.

Data in parentheses are from previous reporting period.
See Table 4-1 for sample dates.

ABBREVIATIONS:

1.

Chromium results are shown for Site-wide Groundwater Monitoring Program and domestic wells sampled in the Fourth Quarter (October through December) 2016 monitoring period. For wells sampled multiple times during
the reporting period, the most recent results are shown.

Chromium plume contours in the general area south of Highway 58 were developed using a larger set of monitoring data, which are presented in the January 30, 2017 Fourth Quarter 2016 Monitoring Report for the In Situ Reactive Zone and

pg/L Micrograms per Liter

Cr(VI) Hexavalent Chromium
Cr(T) Total Dissolved Chromium
J Estimated Result

ND Not Detected

NS Not Sampled

PG&E

Pacific Gas and Electric Company

Groundwater Cr(VI) concentrations in monitoring wells:

® More than 1,000 pg/L ® 10to 50 pg/L
© 100 to 1,000 pg/L ® 3.1to 10 pg/L
® 50to 100 pg/L ©  Lessthan 3.1 pg/L or ND
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Northwest Freshwater Injection Projects (Arcadis 2017). Select wells from that program are shown here for reference.

Pursuant to the Lahonton Regional Water Quality Control Board's Cleanup and Abatement Order dated November 4, 2015, groundwater monitoring wells are not used for chromium contouring if they are located in the areas southwest
of the Lockhart Fault and on or east of Dixie Road. Monitoring wells sampled southwest of Lockhart Fault and east of Dixie Road were sampled in support of United States Geological Survey background chromium investigations

Extraction wells shown on this map may be screened across more than one depth interval (shallow and deep) and not representative of depth-specific conditions indicated by monitoring well data. Chromium concentrations

for long-screen extraction wells may be higher than the depth-specific chromium plume outlines in areas where the primary contribution of chromium to the groundwater extraction wells are interpreted to originate from the

deep zone of the Upper Aquifer.

These changes to the plume contours on the eastern side of the plume reflect a revised interpretation of monitoring data and do not indicate plume expansion

Chromium contours were changed on the eastern side of the plume during the Third Quarter of 2016. These changes were made based on discussions with the Water Board, requirements in the Order and professional judgement

N
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e ™ s— )

FIGURE 5-1
CHROMIUM RESULTS FOR
GROUNDWATER MONITORING WELLS COMPLETED

IN THE SHALLOW ZONE OF THE UPPER AQUIFER,
FOURTH QUARTER 2016

FOURTH QUARTER 2016 GROUNDWATER MONITORING
REPORT AND DOMESTIC WELL RESULTS
SITE-WIDE GROUNDWATER MONITORING PROGRAM

PACIFIC GAS AND ELECTRIC COMPANY
HINKLEY COMPRESSOR STATION
HINKLEY, CALIFORNIA
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LEGEND: MW-77D  Well ID NOTES:
®  Groundwater Monitoring Well 1.0\1.2 Cr(VI)/Cr(T) concentrations in pg/L; maximum of 1. Chromium results are shown for Site-wide Groundwater Monitoring Program and domestic wells sampled in the
(43/35) primary and duplicate samples during Fourth Fourth Quarter (October through December) 2016 monitoring period. For wells sampled multiple times during
- Agricultural Supply Well Quarter 2016 sampling. the reporting period, the most recent results are shown.
Data in parentheses are from previous reporting period.
o Other Supply Well See Table 4-1 for sample dates. 2. Chromium plume contours in the general area south of Highway 58 were developed using a larger set of monitoring data,
o Groundwater Extraction Well which are presented in the January 30, 2017 Fourth Quarter 2016 Monitoring Report for the In Situ Reactive Zone and
ABBREVIATIONS: Northwest Freshwater Injection Projects (Arcadis 2017). Select wells from that program are shown here for reference.
" Multiuse Test Well, or Inactive ug/L Micrograms per Liter
Extraction/Injection Well Cr(VI) Hexavalent Chromium 3. Pursuant to the Lahonton Regional Water Quality Control Board's Cleanup and Abatement Order dated November 4, 2015,
. . . o Cr(T) Total Dissolved Chromium groundwater monitoring wells are not used for chromium contouring if they are located in the areas southwest FIGURE 5-2
A Inactive In Situ Reactive Zone Injection Well J Estimated Result of the Lockhart Fault and on or east of Dixie Road. Monitoring wells sampled southwest of Lockhart Fault and east of CHROMIUM RESULTS FOR
& Freshwater Injection Well ND Not Detected Dixie Road were sampled in support of United States Geological Survey background chromium investigations. GROUNDWATER MONITORING WELLS
. NS Not Sampled . COMPLETED IN THE DEEP ZONE OF THE
|:| PG&E Compressor Station PG&E  Pacific Gas and Electric Company

Approximate Limit of Saturated Alluvium Upper Aquifer
Approximate Location of Lockhart Fault;

Groundwater Cr(VI) concentrations in monitoring wells:

Fault Trace is Inferred, and There is No Surface
Expression (Stamos et al. 2001)

|:| Bedrock Exposed at Ground Surface

® More than 1,000 ug/L ® 10 to 50 pg/L
® 100 to 1,000 pg/L ® 3.1to 10 pg/L
@ 50 to 100 pg/L © Less than 3.1 pg/L or ND

1,000

", 1~ o

UPPER AQUIFER, FOURTH QUARTER 2016

FOURTH QUARTER 2016 GROUNDWATER MONITORING

REPORT AND DOMESTIC WELL RESULTS

SITE-WIDE GROUNDWATER MONITORING PROGRAM

PACIFIC GAS AND ELECTRIC COMPANY
HINKLEY COMPRESSOR STATION
HINKLEY, CALIFORNIA

2,000

R:\PGEHINKLEY20000353\MAPFILES\2016\GMP\Q4\FIG5-2_PLUMEMAP_L

UA_4Q16.MXD 1/23/2017



Design & Consultancy
for natural and
built assets

i
© #
o
©
E MW-184S51
< 1.6/2.4
(&)
MW-184S2
o RS z 3/4
of BN Mw-184s3 —
”
] \’r 4.6/5.6
[
\ Grass Hopper \I.___n,d"\ Northern Disputed Plume Area /
2
Bn Ranch Rd
- ke
= MW-205S1 -
. 3.8/4.6 >
(%) (0] L
H o MW-205S2 = K
. a 3.8/4.4 = N
1 - = »
' < MW-205S3 T !
' T 3.9/4.9 .
- !
. MW‘; 96?‘?(15 MW-185S1 '
. /_ i 4.2/6.4 4
F |~ Mi-19052 MW-185S2
3.9/4.3 B
1
Halsted Rd ' 3.7/4.9
:l MW-186S1
1 K MW-196S3 4.2/6.3
1 ND/ND 22805 MW-186S2
- MW-185S3 o 1.6/12
. 3.8/4.7 MW-194S1 MW-186S3
' 5.2/5.8 H 4.1/6.2
] 2 MW-19551 ;
. : 4.9/4.7 '
1 MW-194S3 [ |
® 1 0.31/ND MW-195S2 [ ™,
1 4/4.1 i
> 1 © |
< ' o MW-195S3 2 Q
c ' n 1.3/2.1 Y
(ﬁ 1 o | |
9 L c i Northern Disputed Plume Area
- ‘ D L)
o 1 — /
1 MW-188S1
= . L 6.8/6.7 .
< . .8/6. .
i
H S ad MW-18852 .
] 0.86/1.1 1
. unset > .
H 3 MW-188S3 .
- b K 4.4/4.4 i
] <| = D
1 (O} e 2
1 QO ]
1 ]
. > ]
i MW-193S1 r
' 4.3/4.7 Plymouth =
- —Rd___ !
% MW-193S2 ]
o\ 6.2/7.2 H
e []
| MW-193S3 MW-162S1 ]
% 2.1/2.8 3.9/4 K
“ MW-162S2 ! ]
o MW-16253 NDND  *
Holstead Rd ‘ 0.42/ND V) :
.
rRoy Rd % X Mountain General Rd
. ¢
.
A )
)
Z, \ ’
1 ”
1 ”y
o)
1 ¥ MW-161S1 ©
' #3304 o
% 5 MW-161S2 o
The 3.1/3.2-pg/L contour is shown as "- -?- -" “ . 3.1/4 8
where inferred and cannot be fully delineated by ) MW-161S3 -
Fourth Quarter 2016 monitoring data. “ 0.84/1.4
' IS
) —
] S
MW -~ m
e v MW-21281 5
ofe. *, 3.2/3.3 &
MW-174S2 MW-212S2 %36
2.3/2.8 2.9/2.9 \\ //
)
MW-174S3 \2 <<09 A ¢
2.5/2.9 My &
v, g
2 s
LR S 338 I
. ’ A\
A ) MW-130S2
s o 3.8/3.9 Y |
5.. ‘é 3 f
A |
- :
& 2\S
< > MW-166S1 o
%, ND/ND o
- c
A IR HEIE S MW-133S1 MW=166S2
-~ ND/ND Q
® ' 7.8/8 MW-154S1 >,
® . gmmmmmER RS, 8.7/8.9 c
. MW-133S2 - MW-197S1 ©
D606 (0% _ K 0.59/1.3 ~ 1924 : @)
LS z ~. MW-197S2 c
. AN ND/ND o
[ | ‘5 (@)
" AN MW-197S3 O
" - ND/ND
1 S
" MW-136S1 ~\
"
. 3.9/4.2 Q~
. | MW-136S2 S
¢ ND/ND
/ MW-135S1 5 ‘s Mw-7223§1
. /4. .1/6.
3 3.7/45
. MW-207S2
MW-13582 =
o)
* i 2.5/3 (]_,) \ 3.1/3.3
A = MW-13751 .
MW-200S1 £ 4.7/5.1 Northern Disputed Plume Area
0.94/1.1 . o prd -
. -~ MW-137S2 Y
MW-200S2 % c 4.6/4.9 *
ND/ND A S = MW-138S1 .
“ = MW-137S3 4.8/5 L}
T T MW-200S3 . > .
L Ml PG L 4.7/5.1 MW-138S2 Ay
0.51/ND +— ) .
n s 4.5/4.7 .
X Y
o L :
p~ . A MW-140S1 \0
U 4.7/4.9 .
MW-17551 pma S| MW-139S2 . MW-219S1
, Ole 1.2/1.6 MW-140S2 y
! 3.1/3.2 5 2.9/3.9 ‘f4.2/4.6 in G | Rd
MW-175S2 | . MW‘jij,sSl > Mountain Genera o
TR T Ly s M RTW-14053 8r4/3: — Q
3.4/3.6 MW-141S2 ]
MW-175D 4/4.1 ") MW-219S2
26/3.6 “ MW-204S2 e
o . 3.8/4 MW-141D K
S MW-204D MW-14251 0.21/ND
s, 0-46/ND 4.4/4.6 K
MW-173S1.__s MW-14252 g
| | 3.3/3.7 ° 3/3.1 "4
4 e MW-173S2 2 g
L 2.9/33 N MW-14253 ) MW-104S1
MW=173D A 2.7/3.4 3.2/3.6
0.61/ND ~, 5
e T MW-104S2
b "y 2.9/3.1
MW-113S1 e,
- MW-104D
SEE]
yo) MW-113S2 ..MWT111S1 “
c 2.5/2.6 2.4/2.5 - \‘
N > MW-113D MW-11152 ~ *o )
\\ > ND/ND 2326 e, Kt
\ ~ MW-111D ‘2, S MW-106S
~, E ND/ND : s ) 3.1/35
AN T - >
b Tindall Rd . " MW-106D
MW-124S1 Sanw? ND/ND
2.6/2.9
@ MW-157S
1.8/2.4 MW-12482 MW-105S
2/2.2 2.7/3.6
MW-128S1
MW-1565 MW-124D 7.7/9 MW-105D
0.83/1.3 0.72/ND
MW-123S1 . MW. ND/ND \
; 1.9/2.3 -13852 .
Salinas Rd MW-117S1 3.1/3.6
S Ty MW-123S2 0.65/ND
X e 22103 1800 MW-128S3
NEpASS . ke - o o 2021 -8/2. Mw-117s2 | 1.7/2
S , o o o c 1.2/1.2 MW-84S "k
e
~y o © 2 © MW-1170 H7 4 MW-107S
Lo = b o) — MW-125S1 ND/ND MW-84D ' )
AN © I3 o o) MW-172S1 2.212.5 e 2.4/2.8
L o et %) 2.9/3 :
ol o MW-12582
_ MW-85S EX-32 MW-71S MW-107D
g MW-172S2 1.5/1.6
N 0l64/1.2 1.6/1.9 0.77/1.4 0.95/1.7 0.24/ND Coon CanyomRd
MW-85D MW-206S gn/gv;ﬂ b MW-94S
. MW-126S1 ND/ND 23/3 1 ' 6.1/6.9
2.4/2.6 MW-127S1
22:48 : 2.8/3.1 g"g‘/’ng
MW-126S2 el 1
1517 TN ! s MW-12752 . Thom
. 1.4/1.8 pPson Rd
Manacor|Rd i £ ‘ 2330 ©
[ MW-171S @ 3.4/3.7 G-1R
1 2.4/2.5 T 1.4/1 1 _\@ SEE
\ MW-171D1_/ MW-83S MW-89S MW-70S FOOTNOTE 3
Ll ND/ND 2.4/25
1.9/2.1 1.6/2.1
22-21 | 1 MW-89D S
129/2:1 22-93 \ MW-171D2_ | e 0.81/ND MW-70D G-2R
Np 2.6/3.0 ' ND/ND 0.41/ND 1.7/1.6
o 65 | N 0:72/1
ND/ND | e t MW-69S 30E-01
No 17/1:% \ 1/3/1:1 o 18138
. MW-68S i
. MW-69D —
22-81 2.1/1.9 EX-33
| 22180 oD s Lo.28 4.5/5.7 S
SQéS/QND i i | N "’N\\ (? ?E?/_lj g
. e — ] L
x | 22-75 e DW'03 MW-68D
21-08 f‘_z.gz j / 50/2.0 1.5//1[4 2.9/2.6
92/112 C-01
22-73 :
0.4ND N i : NIW-62A [2424 Alcudia Rd
o - Alcudia Rd /1.8/2.2 2.3/2.6 e e &
. I T~ ra X PW-02 <" c o ) MW-96S
. i : 1l9/18 MW 63 /é@ MW-170S oreo T \ SN MW-1128 26029
te, I : : | 1.21.3 1.91.7 EX-27 3.2/3.3 /ﬁ\od’fR o]
. MW-118S | Approximate 10-ug/L outline of 8.1/7.7 C-03 D lLenW 0
., SEE Mwt1as| 12427 Cr(VI) or Cr(T) concentrations e ¢ 2122 % Mw-86s
e, FOOTNOTE 3 Park Ave in the Upper Aquifer, A EX-23 SABEA C-02 = (4.7/5.3)
g 3.4/3.6 1.91.7 29/29 [)) MW-214D
e Fourth Quarter 2016. 21/217 N X< 59/5.7
., e MW-31 MW-21B1 ¢ 5% S ND/ND
., MW-119D 2.1/2.2 Y-01
e, 28-21 ||~ 16/1.8 A72. 9.4/9.5 AdE = MW-214S
‘e, 4.0/5.0 26-95 S=g— T Mw-s7S 1.9/2.1
., VL2035 S, MW-57 W/ND ) 30/‘202 %] 3.3/37 -
B 28-66 "2.8/3.3 EX-34 o \ ] MW-213D
- 3.5/3.9 MW- 1475, W57 EX-02 E 24/24 MW-32B1 MW-87D 0.79/ND MW-110S s
. -4 @l MW-203D MW-101D 12/11 2.9/13 (o))
" £8-38 T 0.4/ND MW-164D 2.6/2.6 4.6/4.2 MW-2135 4/4.3 Mw-2155 .2
e, 0g.3. 32134 _\@ ’ | 2851 ND/NB ? MW-328 2.3/2.8 MW-110D 151.9 X%
Yo, 1 2/27 0.16/ND MW-164S MW-147D MW-148S 27-26 EX-01 . 6Y/-Sog 3/3.4 1.2/1.6 o516 MW-215D ()
‘e, o . 2/2.1 2/2 1.8/1 -91 1.4/1 -7_39 EX-37 MW-42B2 23/22 O MW-88S N 5/2.
T . ; 27-42 9.3/10 ./ (30/28) (0-52/ND) 1 ]
o 3253/%37\ /Z ? b o612 Acacia St [ 0.24/ND—— o /2. EX-30 26-66 _P|  MW-56 MW-50B  \ Su? o
N 2U/Or —_—
IR +— e—] 2840 - MW-201s__ | & MW-168D MW_SQ & IN-05 — 27/18 w-o ND/ND @/‘ (6.4/6.5) 2.8/2.9 _ _ =
. » [ 1.1/1.1 1.5/2.1 2743 % "9 39/ND MW-66A ) Sk 2120 IW-02 MW-50S Approximate 50-ug/L outline of Cr(V1) or Cr(T) o
ta 28-09 N N 1416 MW-168S han7 3.6/3.7 M’W_45A B (4.2 16/17 concentrations in the Upper Aquifer, =
"0 ; » || MW-201D -168 Bl 176/1.9 3/3.3 10712 Fourth Quarter 2016. (Dashed where inferred) o
=4, 2852 2.0/2%2 o | 0-48/ND 27-16___1.4/1.4 & IN-02 MW-28B s MW-23B ® MW-41S
O %2425 1.31.4 EX-36 MWz (6.2/6.2) EX-29 82/84  |wloz @ 10/11 =
= . Q . MW;58 MW-216S c
.l 28-20 o 1.8/1.6 0.55/ND 6.5/6.8 5.4/5.3 59/28 o
o ‘., 12113 T | Mw-202s NMW458TNEX-20 o —
o 1.5/1.6 Paemt IN-06 3 MW-183S MW-216D
> - — & . = & 1.2/1.5 716/8.8
2 = n MW'15383 e EX-17 EX-16 3639 0.56/ND MW-116D1
‘e, Slo 3589 Ta, o DI I S an 1.6/2
. Ol MW-121S = MW _EE NTOAEED EX-22 Mlas g MW-49A
Willow s 2 22021 Vw1052 | [§ .05 2729 0 27129 nat) 3334
Prings R e — MW-121D oamg ) MW-54 EX.21 MW-27B
® ol 3.7/3.8 57-49 0.74/ND} [ 4 7/4 .9\‘/ﬂ MW-09 41/3.9) ~ca-mw-a11s
—* MW-122D _ 1.7/18° \g T IN-04 MW-182S 7@ F 2.1/23 (25/25)
i
. 5.6/5.8 CAMW-310S (=g
' i 28-62 NDND & | Mw-765__* 7 r 3 i (58
— 0-26/NB 2.9/2.6 ~MW-182D MW-13 )
e 27-48J f 3.4/3.5 CA-MW-501S % | & (9.2/8.9) SC-AMW10D
© "o, 0.66/ND MW-44B o 0319 { " 1 0D / sell\/?\)\?f1264s MW-102S
o , : v 1.61.7 ' H 3 B [ 1724 1.9/2.5 MW-192D
o) S » Kinski Rd . CA-MW-402S & CRAUUAIED [ MW-102D 3.7/4
o - e L MW-38A (73/76) (70/72) S€-MW-09D 2528
= o 5 — ., 0.73/ND MW % 2.2/2.8 o 36-41
— - » - -
= - MW-38B CA:MW-412D, -18
o = X~ - = 24/27/ \ 35/35% ) (43/45) CA-MW-317S 1.9/1.8° 7\
= Q ) = = CA-MW-412D2 (3.6/3.8)
o MW-75D A . MW-12B e 36-26 [ MW-145S
o = o Q2 — 0.97/1.2 ND/ND, \ | (212 SEMW TS SC-MW-06D 1519¢ 3136
c S < CA-MW:303S : 1.2/1.8
c = o MW-61R SC-MW-07D
o © = > : 0.3/ND
(0] — . 24/25 . ) : 1lo/1.4 SC-MW-06S
No) © o " a CA-MW-313R SNV i
T N o) # MW=37 CA*MW-107D 1.4/1.8
= 12 o o Se, r1/1l.3 W \190230 ND/ND
T = - _ J : @l  sc-mw-38D
> e IMWRRe CAMIN312D |/ (33/35) SC-MW-05D
Approximate outline of Cr(VI) or Cr(T) concentrations / o ., C rson Rd ND/ND| — T 30/32 X-13 12114 SC-MW-04D
in the Upper Aquifer exceeding 3.1 and 3.2 pg/L, respectively, = Ye © a MW-74D, 1107110 e
x~ ‘e Pre—————— 5o \ 1.6/2.1
Fourth Quarter 2016. c v, 2.4/2.6 EX-42
: < . o070 SC-MW-04S
Frontier Rd T o, MW-155S MW-178S 3 Eé/? 0.84/1.2 52;223
el I 0.35/ND 160/170 pW-178D SC-MW-26D 2/4.
(D) ‘ !
n G ian ada Ra MW=1'55|3j MW-180RS 2601300 S EX_16{ ("\)m;\?la ?\1118 P00/eT0 MW-05
. ND/ND 150/150 10/11 ’ 0.62/ND gc-mw-
. MW-180RD EX-39 SC-MW-16S
. 34-50 SC-MW-13S 190/200 X x09 140/140 (0.83/1.2)
o 0.94/1.1 o SE-IW-33
® 120/130 46/47 SC-MW-03S
I MW-73D ND/ND EX-38 7] 43/52 4" %a
] SC-MW-11D 2 0.77/ND SC-MW-12S - o 33/33 Sé MW 03D MW-143S
ND/ND \ 310/350 BT2-MW-10 EX-50 7 e v ® 3.6/3.4
SA-MW-11S .. SC-MW-11SR 240/240 o4 SC-MW-158  290/330 _\ MW-143D2
410/460 T ———ta | Miy-208S| ND/8.4  MW-11B 3/3.5 (0.72/ND) 1.4/1.6
! SA-MW-11D g (2300/2500) 150/160 X-06 é : SC-MW-02S
6 (18/20) Ex-26"5 BEX-47 100/110 SA/-'MV‘V-1 5D 0.68/1.1  gG-MwW-02D
SA-MW-18D 36/39 T} EX%1 (87/91) SC-MW-01D  180/200 ]
% Mw-gg (120/130) ] m7 %ﬁ%‘% ; 1119  SC-MW-01S Community Blvd
- MW-163D T MW.eTR . ——— X <)
ND/ND ANED MCIE ——————— 547515 0311 Mw-03A I
il 0759/ND™ 523 > © 19/28 01-01A
1 O’ K P o—
9.3/9.6 110/120 SA-MW-B@D 1 330/390 46/48 MW-218S N o]
02-02A | | 290/320——*54 v 1.2/26 MW-218D o
0.35/ND ™ + EX-43 SA-MW-10D ND/ND
A i : 02-02B R, 67/71 MW-46 290/330 =
Quariy 17117 ‘ MW-179D
S Rq oLl SA-MW-16S (0.67/ND) >
SA-MW-178 : 29/31 SA-MW-20D "
220/260 | 210/230 “a EX 48 ‘ © >
SA-MW-06S—"% 53/58 SA-MW-36S 180/22§A MW-09S o o
210]240 . MW-20 22/22 56 2
e : - 1.4/5.6 0] >
EX-44 ND/ND SA-MW-36D = o
29/53 EX-40, 1.4/1.4 SA-MW-05D >_< o
SA-MW-07D 260/280 SA-MW-37S 2200/2200 Q
760/830 SA-SM-08D 2.9/3.2 SA-MW-04S
SA-MW-01S 660/780J SA-MW-37D 280/3204
95/100 SA-SM-01S 15/17
MW-77S 360/390 SA-MW-27D NOEA
SA-MW-26D 0.691 ~ MW-78S e SA-MW 25D
0.92/1.2 : 1.6/1.8 HighcreSt Rd 0.8/ND FW-03
\.7/2 SA-MW-27S SA-MW-25S
SA-MW-26S SA-SM-02S ND/ND 6.9/6.8 FW
220/270 160/190 PMW-05 -04
MW-177S SA-SM-03SR PGE-06 ND/ND ©
O 0.76/1.1 36/46 0.52/ND 2
o SA-MW-35S
MW-177D 2.3/4.4 o
= 1.5/1.8 o) SA-MW-35D o
o o 2.32.7 o
= MW-17 C FW-02 % BW-01D =
> o
- c% 98/110 %%—/22/')-11 D 5/5.7 ac)
BW-01S
— = SA-MW-34D
P > ND/ND MW-217D 3.9/4.3 -
e
c = SA-MW-34S ND/ND MW-39D,,
-] L 20/23 MW-217S 33/35 .,
(@) l 4.8/5.1 MW-39 Yo,
_ ) = Approximate 1,000-ug/L outline FW-01 (22/24) T, .
Riverview Rd of Cr(VI) or Cr(T) concentrations in the .
Upper Aquifer, Fourth Quarter 2016. ‘e,
LEGEND:
© Groundwater Monitoring Well ?)mé\é/?\rDS \(l;ve\””l I/DC T rat ) L ) ¢ ori NOTES:
. r r ncentrations in ; maximum rimar :
- Agricultural Supply Well angj d)upliga)t:(-;ac;r?plei (?ur?ng IL:lgurt’h Suartgr 2%1% sa?n)rl)ling 1. Chromium results are shown for Site-wide Groundwater Monitoring Program and domestic wells sampled in the Fourth Quarter (October through December) 2016 monitoring period. For wells sampled multiple times during
® Domestic Supply Well (43/35) Data in parentheses are from previous reporting period. the reporting period, the most recent results are shown.
O Other Supply Well See Table 4-1 for sample dates. 2. The concentration contours are based on Fourth Quarter 2016 chromium results for the groundwater monitoring and extraction wells that are completed in the shallow zone and deep zone of the Upper Aquifer as noted on
[-] Groundwater Extraction Well (Active) Figures 5-1 and 5-2. Results for domestic wells (brown-colored labels) were not used for chromium plume contouring , except for those in the northern disputed plume areas, pursuant to the Lahonton Regional Water Quality
) ) ABBREVIATIONS: Control Board's Cleanup and Abatement Order dated November 4, 2015.
H Multiuse Test Well, or Inactive ug/L  Micrograms per Liter
Extraction/Injection Well CAO Cleanup and Abatement Order 3. Pursuant to the Lahonton Regional Water Quality Control Board's Cleanup and Abatement Order dated November 4, 2015, groundwater monitoring wells are not used for chromium contouring if they are located in the areas southwest
A Inactive In Situ Reactive Zone Injection Well Cr(Vl) Hexavalent Chromium of the Lockhart Fault and on or east of Dixie Road. Monitoring wells sampled southwest of Lockhart Fault and east of Dixie Road were sampled in support of United States Geological Survey background chromium investigations. FIGURE 5-5
iecti Cr(T) Total Dissolved Chromium
A4 Freshwater Injection Well J (M Estimated Result 4. Chromium plume contours in the general area south of Highway 58, were developed using a larger set of monitoring data which is presented in the the January 30, 2017 Fourth Quarter 2016 Monitoring Report for CHROMIUM RESULTS FOR FOURTH QUARTER 2016
* Monitoring Well Installed or Sampled for 2015 CAO ND Not Detected the In Situ Reactive Zone and Northwest Freshwater Injection Projects (Arcadis 2017). Select wells from that program are shown here for reference. GROUNDWATER MONITORING AND DOMESTIC
(Water Board 2015) Investigation NS NotSampled oo A ot e e e e TH e of 2016, These ch o o e s i e Water B rocs e ororessonal g WELL SAMPLING AND MAXIMUM COMPOSITE
PG&E- P . Chromium contours were changed on the eastern side of the plume during the Third Quarter o . These changes were made based on discussions with the Water Board, requirements in the Order and professional judgement.
G&E-Owned Property , , o These changes to the plume contours on the eastern side of the plume reflect a revised interpretation of monitoring data and do not indicate plume expansion. PLUME OUTLINE IN UPPER AQUIFER
[ ] PG&E Compressor Station Groundwater Cr(VI) Concentrations in Monitoring Wells: N FOURTH QUARTER 2016 GROUNDWATER MONITORING
County Parcel ® More than 1,000 ug/L ® 10 to 50 ug/L
— —— Approximate Limit of Saturated Alluvium Upper Aquif WORKS CITED: REPORT AND DOMESTIC WELL RESULTS
pproximate Limit of saturatea Alluvium Upper Aquiter ©® 100 to 1,000 pg/L ® 3.1to0 10 ug/L Arcadis. 2017. Fourth Quarter 2016 Monitoring Report for the In Situ Reactive Zone and Northwest Freshwater Injection Projects, Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California, SITE-WIDE GROUNDWATER MONITORING PROGRAM
Approximate Location of Lockhart Fault; ® 50 to 100 pg/L © Less than 3.1 ug/L or ND California Regional Water Quality Control Board, Lahontan Region Order No. R6V-2008-0014 (Waste Discharge Requirements Identification No. 6B369107001). January 30.
Fault Trace is Inferred, and There is No Surface , , L
Expression (Stamos et al. 2001) Groundwater Gr(VI) Goncentrations in Monitoring Wells: Stamos, C.L., P. Martin, T. Nishikawa, and B.F. Cox. 2001. Simulation of Ground-Water Flow in the Mojave River Basin, California. U.S. Geological Survey Water-Resources Investigations Report 01-4002, Version 3. PACIFIC GAS AND ELECTRIC COMPANY
i\\( Less than 3.1 pg/L or ND Prepared in cooperation with the Mojave Water Agency. 0 1,000 2,000 HINKLEY COMPRESSOR STATION
——— Bedrotk Exposed al Ground Surface | P e— . HINKLEY, CALIFORNIA
ee )
* 3.1t0 10 ug/L Water Board. 2015. Cleanup and Abatement Order No. R6V-2015-0068 Requiring Pacific Gas and Electric Company to Cleanup and Abate Waste Discharges of Total and Hexavalent Chromium to the Groundwaters of the Mojave Hydrologic Unit. November 4.
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NOTES:
LEGEND: MW-77S  Well ID o . . 1. Chromium results are shown for Site-wide Groundwater Monitoring Program and domestic wells sampled in the Fourth Quarter (October through December) 2017 monitoring period. For wells sampled multiple times during
- o 0.77/IND  Cr(V1)/Cr(T) concentrations in pg/L; maximum of primary the reporting period, the most recent results are shown.
©  Monitoring Well (260/260) and duplicate samples during Fourth Quarter 2017 sampling.
o Other Supply Well Data in parentheses are from previous reporting period. 2. Chromium plume contours in the general area south of Highway 58 were developed using a larger set of monitoring data, which are presented in the Fourth Quarter 2017 Monitoring Report for the In Situ Reactive Zone and Northwest Freshwater
See Table E-1 for sample dates. Injection Projects (Arcadis 2017). Select wells from that program are shown here for reference.
I Groundwater Extraction Well (active) Groundwater Cr(VI) concentrations in monitoring wells: . . o . o .

_ _ _ o ® More than 1.000 ua/l ® 10 to 50 ua/L 3. Pursuant to the Lahonton Regional Water Quality Control Board's Cleanup and Abatement Order dated November 4, 2015 (Water Board 2015), groundwater monitoring wells are not used for chromium contouring if they are located in the areas southwest FIGURE 5-1
#H  Multi-use Test Well, or Inactive Extraction/Injection Well ’ H9 H9 of the Lockhart Fault and on or east of Dixie Road. Monitoring wells sampled southwest of Lockhart Fault and east of Dixie Road were sampled in support of United States Geological Survey background chromium investigations.
& F S ©® 100 to 1,000 pg/L ® 3.1to0 10 pg/L

reshwater Injection Well
. ® 50 to 100 pg/L Less than 3.1 pg/L or ND
|:| PG&E Compressor Station
, o , , ABBREVIATIONS:
= = = Approximate Limit of Saturated Alluvium Upper Aquifer

Approximate Location of Lockhart Fault;

Fault Trace is Inferred, and There is No Surface
Expression (Stamos et al. 2001)

|:| Bedrock Exposed at Ground Surface

4. Extraction wells shown on this map may be screened across more than one depth interval (shallow and deep) and not representative of depth-specific conditions indicated by monitoring well data. Chromium concentrations

for long-screen extraction wells may be higher than the depth-specific chromium plume outlines in areas where the primary contribution of chromium to the groundwater extraction wells are interpreted to originate from the

Arcadis. 2018. Fourth Quarter 2017 Monitoring Report for the In Situ Reactive Zone and Northwest Freshwater Injection Projects, Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California,

deep zone of the Upper Aquifer.
Mg/l Micrograms per Liter
Cr(VI) Hexavalent Chromium WORK CITED:
Cr(T) Total Dissolved Chromium
J Estimated Result
ND Not Detected
NS Not Sampled
PG&E

Pacific Gas and Electric Company

Z:\GISPROJECTS\_ENV\RC000699.0001_PGE_HINKLEY\GIS\GEC\MXD\GMP\4Q17\FINAL\FIG5-1_PLUMEMAP_UUA_4Q17.MXD 1/16/2018

California Regional Water Quality Control Board, Lahontan Region Order No. R6V-2008-0014 (Waste Discharge Requirements Identification No. 6B369107001). January 30.

Prepared in cooperation with the Mojave Water Agency.

Stamos, C.L., P. Martin, T. Nishikawa, and B.F. Cox. 2001. Simulation of Ground-Water Flow in the Mojave River Basin, California. U.S. Geological Survey Water-Resources Investigations Report 01-4002, Version 3.
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Water Board. 2015. Cleanup and Abatement Order No. R6V-2015-0068 Requiring Pacific Gas and Electric Company to Cleanup and Abate Waste Discharges of Total and Hexavalent Chromium to the Groundwaters of the Mojave Hydrologic Unit. November 4.
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NOTES:
1. Chromium results are shown for Site-wide Groundwater Monitoring Program and domestic wells sampled in the
MW-39D  Well ID L ) . ; )
LEGEND: 40/40 Cr(VI)/Cr(T) concentrations in ug/L: maximum of primary Fourth anrter (Qctober through December) 2017 monitoring period. For wells sampled multiple times during
©  Groundwater Monitoring Well (3/2.9) and duplicate samples during Fourth Quarter 2017 sampling. "€ reporting period, the most recent results are shown.
Data in parentheses are from previous reporting period.
- Agricultural Supply Well See TabFI)e E-1 for sample datez P gp 2. Chromium plume contours in the general area south of Highway 58 were developed using a larger set of monitoring data,
' which are presented in the December 29, 2017 Fourth Quarter 2017 Monitoring Report for the In Situ Reactive Zone and
O Other Supply Well o o Northwest Freshwater Injection Projects (Arcadis 2017). Select wells from that program are shown here for reference.
. Groundwater Cr(VI) concentrations in monitoring wells:
- Groundwater Extraction Well ) More than 1,000 pg/L ) 10 to 50 pg/L 3. Pursuant to the Lahonton Regional Water Quality Control Board's Cleanup and Abatement Order dated November 4, 2015
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